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1^ (54) Title: SYSTEM FOR IMPLANTING AN IMPLANT AND METHOD THEREOF 

^ (57) Abstract: A system for implanting an implant and method thereof is disclosed. In general overview, the system includes an 
implant, an envelope enclosing the implant, a delivery assembly and an attachment piece for attaching the envelope or implant to the 
^ delivery assembly. The envelope may include a drug coating, positioning aids, and means to ease envelope removal. In one embodi- 
^ ment, the delivery assembly is employed for implant and/or envelope delivery inside the patient's body. In another embodiment, the 
^ delivery assembly and an attachment piece are employed to deliver the implant or the envelope inside the patient's body. 
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SYSTEM FOR IMPLANTING AN IMPLANT AND METHOD THEREOF 



[0001] This application is based on and claims priority to provisional patent application 

Serial No. 60/274,843 filed in the United States Patent Office on March 9, 2001 and provisional 
patent application Serial No. 60/286,863 filed in the United States Patent Office on April 26, 
2001, the entire contents of which are incorporated by reference herein. 

5 Technical Field 

[0002] The invention relates generally to a system for implanting a device such as a 

surgical mesh at an anatomical site in the body of a patient. More particularly, the invention 
relates to a surgical mesh enclosed within an envelope and a system for delivering the envelope 
and mesh to an anatomical site in the patient's body. 

10 Background Information 

[0003] The use of a surgical mesh for the repair and restoration of living tissue is well 

known. For example, surgical mesh may be used to support and/or reinforce a damaged or 
weakened portion in the body of a patient. In this regard, the surgical mesh must additionally be 
sufficiently porous to allow for growth of tissue through the mesh after implantation. The 

15 healing tissue grows through porous openings in, for example, an implanted synthetic mesh, 
thereby assimilating the tissue with the mesh and adding structural integrity to the tissue. 
[0004] Surgical meshes may be produced with yarns including monofilament and 

multifilament yarns. Multifilament yarns have small void areas or interstitial spaces between the 
yarn filaments. The yarns in the surgical mesh may be made of materials such as polypropylene, 

20 polyesters, and co-polymers thereof. Such polymeric materials typically do not have surface 
structures that are absorbent or adsorbent; thus, meshes made out of such materials are unable to 
absorb drugs. 

[0005] The crevices and voids of the surgical mesh may harbor bacteria or other 

pathogens that contaminate the surgical mesh during implantation. Following implantation of 
25 the surgical mesh in the patient, the bacteria or other pathogens harbored in the mesh are 

introduced to the anatomical site where the surgical mesh is implanted. Typically, the anatomical 
site being repaired is poorly accessible to antimicrobial drugs applied intraoperatively to combat 
bacteria or other pathogens that may be picked up and introduced to the anatomical site during 
the surgery to implant the mesh. 
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Summary of the Invention 
[0006] The present invention relates to devices, delivery systems and methods for 

implanting an implant, such as a sling, at an anatomical site in the body of a patient, such as at 
the mid-urethra, and methods of making such devices and delivery systems. The devices and 

5 delivery systems are relatively inexpensive, provide effective therapy, and their use requires 
minimal training. In one embodiment of the invention, the devices, delivery systems, and 
methods of the invention can be used to treat female urinary incontinence, including stress 
incontinence. The benefits of the invention described herein include a delivery system that 
minimizes or prevents contamination of the implant and minimizes or prevents contamination of 

10 the patient's tissue while simultaneously introducing a therapeutic agent or drug such as an 

antibiotic to the patient's tissues during delivery of the implant to the anatomical site. Moreover, 
the system according to the invention, allows the operator to adjust and position the implant at 
the anatomical site in the patient's body and to maintain the correct position of the implant at the 
anatomical site during and after removal of the delivery system. In addition, the system, 

15 according to the invention, provides a simple means for attaching the implant to a delivery 
assembly. The delivery assembly can be used for a plurality of surgical approaches to the 
urethra such as a transvaginal and a transabdominal approach (e.g., percutaneous) and assists the 
operator in accurate positioning of the implant at the anatomical site in the patient's body. 
[0007] In one aspect, the invention includes a system for implanting an implant in a 

20 body. In one embodiment of the invention, the delivery system includes a delivery assembly and 
an attachment piece. In another embodiment, the delivery system further includes an envelope 
having an inner surface and an outer surface enclosing the implant. At least one of the inner or 
outer surface of the envelope includes at least one therapeutic agent, for example, an 
antimicrobial drug, such as an antibiotic. In one embodiment according to the invention, the 

25 material used to make the envelope is an absorbent material.. Alternatively, the material used to 
make the envelope is selected from the group including polypropylene, polyethylene, polyester, 
polytetrafluoroethylene (e.g., TEFLON" 8 ), TYVEK®, MYLAR®, and co-polymers, thereof. In 
yet another embodiment, the envelope may be coated on the inner or the outer surface with a 
hydrophilic or a hydrophobic agent. The coating may be selected from the group consisting of 

30 synthetic coatings and natural coatings, one or more of which may be an absorbent coating. 
[0008] In one embodiment according to the invention, the envelope includes a tearable 

region such as a region of the envelope having apertures, for example, slits or cuts. 
Alternatively, at least a portion of the envelope includes a tearable material, i.e., a material that 
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may be pulled apart into pieces by application of some force, such as a material having a highly 
oriented molecular orientation, for example, a linear molecular orientation. In yet another 
embodiment, the envelope is a composite of a first material and a second material, for example, a 
composite of a tearable material and a material that does not tear. The tearable region may 
5 include a seam where a first material of a first side and a second material of a second side are 
coupled to form an envelope. Alternatively, the tearable region may include an external tab that 
is adjacent the envelope outer surface. When the tab is pulled the envelope tears. In another 
embodiment the tearable region includes an internal tab that is enclosed within the inner surface 
of the envelope. The internal tab tears the envelope when pulled. 

10 [0009] In another embodiment of the invention, the envelope includes at least two 

sleeves. The two sleeves may include at least one pull tab. In one embodiment, the sleeves 
include at least one hinge section. In this embodiment of the invention, the hinge section of one 
sleeve may be coupled to the hinge section of the other sleeve. In another embodiment 
according to the invention, the system includes a spacer, such as a clamp, for joining two or more 

15 sleeves. The clamp may include a bulk material, a balloon or a pressure sensor. 

[0010] In yet another embodiment, the envelope includes at least one positioning member 

for positioning the implant at the anatomical site in the body of the patient. In another 
embodiment, the envelope includes at least one attachment piece. 
[001 1] In one embodiment according to the invention, an antimicrobial drug, for 

20 example, an antibiotic, is disposed on the inner surface of the envelope. Alternatively, or in 
addition, an antimicrobial drug is disposed on the outer surface of the envelope. The envelope 
may be manufactured from absorbent materials and the drug may be absorbed through this 
absorbent material to both the inner and outer surfaces of the envelope. 

[0012] In another embodiment according to the invention, the drug, such as an antibiotic, 

25 may be bonded to or may associate with the envelope material or with the one or more coatings 
applied to the inner or outer surface of the envelope. Alternatively, the one or more surface 
coatings may be absorbent and absorb the drug. The release and delivery of the drug from the 
envelope surface to the anatomical site of the patient's body will depend, in part, on the bonding 
affinity shared by the drug and the coating. When the bond is relatively weak, the drug will be 
30 released from the envelope more readily than when the bond is relatively strong. 

|0013] In another aspect, the system according to the invention includes the envelope 

configured to enclose an implant, and a spacer disposed on at least one of said inner surface or 
outer surfaces of the envelope that is useful for positioning the implant at an anatomical site in 



WO 02/071953 PCT/US02/07076 

-4- 

the body of a patient. In one embodiment of the invention, the spacer includes a bulk material, 
such as a hydrogel, polyethylene, or cellulose. In another embodiment, the spacer includes a 
balloon that may be filled with a gas or liquid. In yet another embodiment, the spacer is a clamp 
including a first member and a second member. The thickness of, for example, the first member 

5 may provide the spacer thickness that is useful for positioning the implant. Alternatively, a 
balloon or a bulk material may be added to the exterior surface of the first member of the clamp 
to adjust the spacer thickness. In yet another embodiment, the system according to the invention 
includes a pressure sensor positioned, for example, at the spacer, for determining the amount of 
tension applied to the implant after the implant is positioned in the body. In addition, the 

10 pressure sensor may reveal the amount of tension applied to the envelope or alternatively the 
amount of tension applied to the implant. 

[0014J In another aspect, the system according to the invention includes an envelope 

including two sleeves configured to enclose the implant, and a clamp for coupling together the 
two sleeves. The clamp includes a first member and a second member. In one embodiment of 
15 the invention, a portion of the sleeves overlaps and the clamp secures together the overlapping 
portions of the sleeves. The clamp may releasably couple the sleeves. In this embodiment, the 
sleeves may be the same or different lengths. In one embodiment the two or more sleeves are the 
same length. 

[0015J h another aspect, the system according to the invention includes the envelope 

20 enclosing the implant, the envelope further includes at least one tab joined at a first or second 
end of the envelope for positioning the implant in the body. In one embodiment, the tab is a 
positioning member for positioning the implant in the body of the patient. The envelope may 
include two or more sleeves and a hinge. In another embodiment, the envelope having two or 
more sleeves and/or a hinge includes at least one attachment piece. In yet another embodiment, 
25 each sleeve may include a hinge section, the hinge sections of two sleeves may be coupled to one 
another. 

(00161 In another aspect of the invention, an attachment piece is provided for joining an 

implant, such as a sling, to a delivery assembly. The attachment piece includes a first member 
bonded to the implant. The first member engageable with a second member wherein the first 
30 member is seated in the second member to join the implant to the delivery assembly. In another 
embodiment, the first member of the attachment piece includes an appendage to which the 
implant is bonded. The appendage and the first member may be manufactured from 
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polyethylene and may be bonded to the implant by an adhesive, by suturing, or by heat bonding. 
In one embodiment, the appendage includes a free end that is bonded to the implant. 
[0017] In another aspect of the invention, the system includes a delivery assembly for 

delivering an implant to an anatomical site in the body of a patient. In one embodiment, the 

5 delivery assembly includes a retractable point, a delivery handle including a proximal button, 
and a distal button. The proximal and distal buttons are operatively joined to the retractable 
point. Each of the proximal button and the distal button move the retractable point from a first 
position to a second position. In one embodiment of the invention, the delivery assembly further 
includes a cannula having a lumen. The cannula may include an arc. The retractable point of the 

10 delivery assembly may be positioned in the lumen of the cannula. 

[001 8] In yet another embodiment of this aspect of the invention, the delivery assembly 

may further include a dilator tube and an extender button positioned on the elongated body 
portion of the delivery handle. The extender button is operatively joined to the dilator tube and 
extends and retracts the dilator tube from the distal end of the elongated body portion of the 

15 delivery handle. The dilator tube includes a hollow member. In one embodiment, the hollow 
member further includes a rigid ring attached to the wall of the hollow member. 
[0019] In another embodiment of the invention, the dilator tube includes a conical tip. 

The conical tip includes a hinge and the hinge may be a portion of the wall of the tube. In one 
embodiment according to the invention, the first member of the attachment piece is sized and 

20 shaped to fit within the lumen of the dilator tube. The first member includes a first and second 
portion enclosed by the dilator tube when the first member and dilator tube are anchored 
together. In one embodiment of the invention, the first member includes a first end having a slit. 
In one embodiment, when the first member is anchored in the dilator tube, the appendage is 
positioned between the conical tip and the tube. In another embodiment, the conical tip is sized 

25 and shaped to be seated on the first portion of the first member to anchor the first member to the 
dilator tube. In yet another embodiment, when the first member and the dilator tube are engaged, 
the first portion of the first member extends from the lumen of the dilator tube. The conical tip is 
positioned at the tissue piercing end of the delivery assembly and may also include an aperture. 
The aperture may provide an opening through which a cannula may emerge. 

30 [0020] In another aspect, the invention relates to a method for positioning an implant at 

an anatomical site in the body of a patient. In this method, a system is provided that includes an 
implant and an envelope. The envelope is configured to enclose the implant and includes a drug 
disposed on at least one of an inner or an outer surface of the envelope. The system is inserted in 
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the patient's body to an anatomical site to be treated. The drug is released from the envelope and 
delivered to the anatomical site in the patient's body. The implant is positioned at the anatomical 
site and the envelope is removed from the patient's body. After removal of the envelope, the 
implant remains where it was positioned at the anatomical site. In one embodiment of the 
5 method of the invention, the implant is positioned at the mid-urethra of the patient to treat, for 
example, female urinary incontinence. In a particular embodiment, the envelope has a visible 
indication mark on or at least visible from the envelope outer surface to assist the operator 
positioning the implant at the anatomical site in the body of the patient. 
[0021) It is a further object of the method of the invention to provide an envelope 

10 enclosing an implant, such as a surgical mesh, to a damaged portion of a patient's body, wherein 
the envelope delivers drugs to the damaged area upon placement of the surgical mesh inside the 
patient's body. The surgical mesh may be, for example, a sling or other type of mesh that is 
shaped to fit the mid-urethra of a female patient. 

[0022] In another aspect, the invention includes a method of positioning an implant at an 

15 anatomical site in the body of a patient. In one embodiment of the method, a system includes an 
envelope having at least two sleeves enclosing an implant, and a clamp that couples the sleeves 
together. The system is inserted into the patient's body and positioned at the anatomical site to 
be treated. Once the system enclosing the implant is positioned, the clamp is unfastened and 
removed from the patient's body followed by uncoupling and removal of the sleeves from the 
20 patient's body. The implant remains positioned at the anatomical site to be treated in the 
patient's body. 

[0023] In another aspect, the invention is a method for positioning an implant at an 

anatomical site in the body of a patient. According to this method of the invention, a system is 
provided including an envelope having a lumen sized to enclose the implant and a tab disposed at 

25 each of a first end and a second end of the envelope. The operator inserts the system in the body 
of the patient, grasps the tabs disposed at each of the first and second ends of the envelope, 
positions the implant in the body, and removes the envelope from the body. In one embodiment 
the tab includes a positioning member for positioning the envelope enclosing an implant in the 
patient's body. The envelope may include a visual indication mark or a positioning mark for 

30 positioning the implant in the patient's body. 

[0024] In another aspect, the invention is a method for delivering an implant to an 

anatomical site in the body of a patient. According to this method, the operator attaches the 
implant to the attachment piece, and the attachment piece is secured to the delivery assembly. In 
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one embodiment where the attachment piece is pre-attached to the envelope, the operator 
attaches the pre-attached attachment piece and envelope onto the delivery assembly, to form the 
delivery system. In one embodiment, the delivery assembly includes a handle, a retractable 
point, a proximal button, and a distal button. Alternatively, the delivery assembly further 

5 includes a dilator tube and an extender button. The retractable point is extended by actuating or 
moving either the proximal or the distal button. In one embodiment, the implant attached to the 
delivery assembly provides the delivery system, and the delivery system is introduced into the 
body of the patient and positioned at the anatomical site. The implant is detached from the 
delivery assembly and the delivery assembly is withdrawn. In another embodiment, the delivery 

10 assembly is introduced into the body of the patient then the implant is attached to the delivery 
assembly and positioned at the anatomical site. Thereafter the implant is detached from the 
delivery assembly and the delivery assembly is withdrawn from the body of the patient. In 
another embodiment of the invention the method further includes grasping the tabs at the end of 
the envelope and tearing the envelope to remove it from the implant and then from the body. 

15 [0025] The foregoing and other objects, aspects, features, and advantages of the 

invention will become more apparent from the following description and from the claims. 

Brief Description of the Drawings 
[0026] In the drawings, like reference characters generally refer to the same parts 

throughout the different views. Also, the drawings are not necessarily to scale, emphasis instead 

20 generally being placed upon illustrating the principles of the invention. 

[0027] FIG. 1 A illustrates a perspective view of a delivery system for implanting an 

implant in a body. 

[0028] FIG. IB illustrates a top view of a longitudinal section of one embodiment of a 

system for implanting an implant in a body. 
25 [0029] FIG. 1C illustrates a cross section at 1C-1C of the system for implanting an 

implant in a body, illustrated in FIG. 1 A. 

(0030] FIG. 2 A illustrates a top view of a longitudinal section of another embodiment of 

the system for implanting an implant in a body where drugs are absorbed by a surface coating on 
the inside of an envelope. 
30 [0031] FIG. 2B illustrates a cross section at 2B-2B of the system for implanting an 

implant in a body illustrated in FIG. 2A. 
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[0032] FIG. 3 A illustrates another embodiment of the longitudinal section of the system 

illustrated in FIG. 2 A including apertures to permit the inside surface of the envelope to contact a 
drug solution and a tear feature. 

(0033] FIG. 3B illustrates a cross section at 3B-3B of the system for implanting an 

5 implant in a body illustrated in FIG. 3A. 

10034) FIG. 4A illustrates a first side of a system for implanting an implant. 

[0035] FIG. 4B illustrates a second side of a system for implanting an implant. 

[0036] FIG. 4C illustrates the side view of a system for implanting an implant in a body 

including the first side illustrated in FIG. 4A and the second side illustrated in FIG. 4B. 
10 [0037] FIG. 4D illustrates a system for implanting an implant in a body including the 

first side illustrated in FIG. 4A and the second side illustrated in FIG. 4B. 

[0038] FIG. 4E illustrates another embodiment of a system for implanting an implant in a 

body including the first side illustrated in FIG. 4A and the second side illustrated in FIG. 4B. 

[0039] FIG. 4F illustrates a cross section at 4F-4F of the system for implanting an 

15 implant in a body illustrated in FIG. 4E. 

[0040] FIG. 4G illustrates a cross section of another embodiment of a system for 

implanting an implant in a body including the first side illustrated in FIG. 4A and the second side 

illustrated in FIG. 4B. 

[0041] FIG. 5 A illustrates a side view of an embodiment of a system according to the 

20 invention including a clamp. 

[0042] FIG. 5B illustrates a side view of one embodiment of a clamp according to the 

invention. 

[0043] FIG. 5C illustrates a side view of another embodiment of a clamp according to the 

invention. 

25 [0044] FIG. 5D illustrates a top view of an embodiment of a system according to the 

invention including a clamp illustrated in FIG. 5A. 

[0045] FIG. 5E illustrates a side view of another embodiment of a system according to 

the invention for implanting an implant in a body including a bulk material disposed on the 
surface of the envelope. 

30 [0046] FIG. 5F illustrates a side view of another embodiment of a system according to 

the invention for implanting an implant in a body including a balloon on the surface of the 
envelope. 
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[0047] FIG. 5G illustrates the system for implanting an implant in a body illustrated in 

FIG. 5F with the balloon filled. 

(00481 FIG. 5H illustrates an embodiment of the clamp illustrated in FIG. 5 A including a 

filled balloon. 

5 [0049] FIG. 51 illustrates an embodiment of the clamp illustrated in FIG. 5 A where the 

first member of the clamp includes a bulk material. 

[0050] FIG. 6 illustrates an embodiment of the system illustrated in FIGS. 5F-5G for 

implanting an implant in a body. 

(0051] FIG. 7 A illustrates another embodiment of the system for implanting an implant 

10 in a body. 

[0052] FIG. 7B illustrates the system shown in FIG. 7A including a surgical mesh. 

[0053J FIG. 7C illustrates the system shown in FIG. 7B. 

[00541 FIG. 7D illustrates a cross-section at 7D-7D of the embodiment of the system 

illustrated in FIG. 7C. 

15 [0055] FIG. 7E illustrates another embodiment of the system illustrated in FIG. 7C for 

implanting an implant in a body. 

[0056] FIG. 7F is a side view of another embodiment of the system for implanting an 

implant in a body. 

[00571 FIG. 7G illustrates another embodiment of the system illustrated in FIG. 7F for 

20 implanting an implant in a body. 

|0058] FIG. 8 A illustrates one embodiment of a system for implanting an implant in a 

body. 

[00591 FIG. 8B illustrates a sleeve for use in the system illustrated in FIG. 8 A for 

implanting an implant in a body. 
25 [00601 FIG- 8C illustrates another embodiment of the sleeve for use in the system 

illustrated in FIG. 8 A for implanting an implant in a body. 

[0061] FIG. 8D illustrates another embodiment of the sleeve for use in the system 

illustrated in FIG. 8A for implanting an implant in a body. 

[0062] FIG. 8E illustrates another sleeve for use in the system illustrated in FIG. 8A for 

30 implanting an implant in a body. 

[0063] FIG. 8F illustrates making a system for implanting an implant in a body 

illustrated in FIG. 8A. 
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[0064] FIG. 8G illustrates a top view of a system for implanting an implant in a body 

illustrated in FIG. 8A. 

[0065] FIG. 8H illustrates a side view of the system for implanting an implant in a body 

illustrated in FIG. 8A. 

5 [0066] FIG. 81 illustrates another view of the system for implanting an implant in a body 

illustrated in FIG. 8H. 

[0067] FIG. 8J illustrates another embodiment of the sleeve illustrated in FIG. 8D. 

[0068] FIG. 8K illustrates another embodiment of the system for implanting an implant 

in a body illustrated in FIG. 8G. 
10 [0069] FIG. 9A illustrates another embodiment of the system for implanting an implant 

in a body illustrated in FIG. 8 A, where the implant is a sling. 

[0070) FIG. 9B illustrates another embodiment of the system for implanting an implant 

in a body illustrated in FIG. 9A. 

[0071] FIG. 9C illustrates another embodiment of the system for implanting an implant 

15 in a body illustrated in FIG. 9A. 

[0072] FIG. 9D illustrates another embodiment of the system for implanting an implant 

in a body illustrated in FIG. 9A. 

[0073] FIG. 9E illustrates another embodiment of the system for implanting an implant in 

a body illustrated in FIG. 8G. 
20 [0074] FIG. 10A illustrates one embodiment of a system for implanting an implant in a 

body. 

[0075] FIG. 10B illustrates a sleeve for use in the system illustrated in FIG. 10A for 

implanting an implant in a body. 

[0076] FIG. 1 0C illustrates a sleeve for use in the system illustrated in FIG. 1 OA for 

25 implanting an implant in a body. 

[0077] FIG. 10D illustrates a sleeve for use in the system illustrated in FIG. 10A for 

implanting an implant in a body. 

[0078] FIG. 1 0E illustrates a sleeve for use in the system illustrated in FIG. 10A for 

implanting an implant in a body. 
30 [0079] FIG. 1 OF illustrates another embodiment of a system for implanting an implant in 

a body illustrated in FIG. 10A, where the implant is a sling. 

[0080] FIG. 1 1 A illustrates an embodiment of the attachment piece according to the 

invention. 
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[0081] FIG. 1 1 B illustrates an embodiment of an implant secured to the attachment piece 

illustrated in FIG. 11 A. 

[0082] FIG. 1 1 C illustrates a perspective view of an embodiment of an implant-delivery 

member such as an attachment piece for delivering an implant to a body. 
5 [0083] FIG. 1 1 D illustrates a side view of the embodiment of FIG. 1 1 C. 

[0084] FIG. 1 1 E illustrates a top plan view of the embodiment of FIG. 1 1 C. 

[0085] FIG. 1 IF illustrates a bottom plan view of the embodiment of FIG. 1 1C. 

[0086] FIG. 1 1G illustrates a rear view of the embodiment of FIG. 1 1C. 

[0087] FIG. 1 1 H illustrates a front view of the embodiment of FIG. 1 1 C. 

10 [0088] FIG. 1 1 1 illustrates a perspective view of another embodiment of an implant- 

delivery member such as an attachment piece for delivering an implant to a body. 

[0089] FIG. 1 1 J illustrates a side view of the embodiment of FIG. 1 1 1. 

[0090] FIG. 1 IK illustrates a top plan view of the embodiment of FIG. 1 II. 

[0091] FIG. 1 1L illustrates a bottom plan view of the embodiment of FIG. 111. 

15 [0092] FIG. 1 1M illustrates a rear view of the embodiment of FIG. 1 II. 

[0093] FIG. 1 IN illustrates a front view of the embodiment of FIG. 111. 

[0094] FIG. 12A illustrates an embodiment of the dilator tube according to the invention. 

[0095] FIG. 1 2B illustrates another embodiment of the dilator tube illustrated in FIG. 

12A. 

20 [0096] FIG. 13 illustrates an embodiment of the dilator tube and cannula according to the 

invention. 

[0097] FIGS. 14-17 illustrate an embodiment of the steps according to the method of 

the invention for seating and securing the attachment piece to the dilator tube. 
[0098] FIG. 18A illustrates another embodiment of the attachment piece according to the 

25 invention. 

[0099] FIG. 18B illustrates assembly of the attachment piece illustrated in FIG. 18A. 

[0100] FIG. 19A illustrates an embodiment of the deliveryassembly according to the 

invention. 

[01 01 ] FIG. 1 9B illustrates a perspective view of an embodiment of a handle for 

30 delivering an implant to a body. 

[0102] FIG. 19C illustrates a front view of the embodiment of FIG. 19B. 

[01 03] FIG. 1 9D illustrates a rear view of the embodiment of FIG. 1 9B. 

[0104] FIG. 1 9E illustrates a side view of the embodiment of FIG. 19B. 
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10105] FIG. 1 9F illustrates the opposing side view of the embodiment shown in 

FIG. 19E. 

[0106] FIG. 1 9G illustrates a top plan view of the embodiment of FIG. 19B. 

[0107] FIG. 19H illustrates a bottom plan view of the embodiment of FIG. 19B. 

5 [0108] FIG. 20A illustrates an embodiment of the dilator tube and bushing according to 

the invention. 

[0109] FIG. 20B illustrates a cross-section at 20B-20B of the embodiment of the dilator 

tube illustrated in FIG. 20A 

[01 10] FIG. 20C illustrates an embodiment of the dilator tube illustrated in FIG. 19A in 

10 an extended position from the handle. 

[0111] FIG. 20D illustrates an embodiment of the dilator tube illustrated in FIG. 1 9 A 

with the dilator tube in a retracted position in the lumen of the handle. 

[01 12] FIG. 20E illustrates an embodiment of the dilator tube illustrated in FIG. 13. 

[0113] FIG. 21 A illustrates an embodiment of the cannula according to the invention. 

15 [01 14] FIG. 21B illustrates a cross-section at 21B-21B of the embodiment of the cannula 

illustrated in FIG.21C. 

[01 1 5] FIG. 2 1 C illustrates an embodiment of the cannula with the dilator tube retracted. 

[01 16] FIG. 22 A illustrates an embodiment of the retractable point according to the 

invention. 

20 [01 1 7] FIG. 22B illustrates a cross-section of the retractable point according to the 

invention. 

[01 1 8] FIG. 22C illustrates the retractable point, illustrated in FIG. 22 A, extended from 

the cannula. 

[01 1 9] FIG. 23 A illustrates two positions of an embodiment of the proximal and distal 

25 buttons and two positions of the cannula retractor button on the handle according to the 
invention. 

[0120] FIG. 23B illustrates three positions of an embodiment of the proximal and distal 

buttons and two positions of the cannula notch and two positions of the cannula retractor button 
on the handle according to the invention. 
30 [01 21 ] FIG. 23C illustrates another embodiment of the cannula notch illustrated in FIG. 

23B. 

[0122] FIG. 23D illustrates an embodiment of an implant with a coupling ring. 

[0123] FIG. 23C illustrates another embodiment of an implant with a coupling ring. 
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Descriotion 

[0124] In general, the invention described herein is a system for implanting an implant 

into the body of a patient. Referring to FIG. 1 A, in one aspect, the system includes an implant 
10, an envelope 20 enclosing the implant, an attachment piece 350 for attaching the envelope 20 
5 or implant 10 to a delivery assembly 650, and a delivery assembly 650 for delivering the implant 
10 to an anatomical site in the body of a patient. In one embodiment, the delivery assembly 650 
has a delivery handle 700, a dilator tube 500, and a cannula 600. 

(0125) In one aspect, the invention relates to an envelope for enclosing the implant. The 

envelope includes a therapeutic drug, such as an antibiotic, on the outer surface, the inner 

10 surface, or both the outer and inner surface of the envelope. 

[0126] In one embodiment of the invention illustrated in FIG. IB, the system includes an 

implant 10, for example, a surgical mesh or a surgical sling, surrounded by or enclosed within an 
envelope 20. The envelope 20 may be likened to a pouch or a sleeve that surrounds the mesh 10. 
[0127] Referring to FIG. 1C, in one embodiment, the envelope 20 has a lumen 185, and 

15 the envelope 20 is, for example, a tube that encloses the mesh 10. The envelope 20 has an inner 
surface 30 and an outer surface 40. Referring again to FIG. 1C, the width 24 of the envelope 20, 
as measured between the first side 203 and the second side 204 of envelope 20, may have a range 
from about 0.2 inches to 2.0 inches, preferably between about 0.5 inches and about 0.8 inches, 
and most preferably 0.6 inches. The longitudinal axis 22 of the envelope 20, measured from the 

20 first end 201 to the second end 202 of envelope 20, ranges from about 3.9 inches to about 27.6 
inches, preferably between about 1 1.8 inches and about 23.6 inches, most preferably 19.7 inches. 
In one embodiment, the first and second ends 201 and 202 are opened. Alternatively, the first 
and second ends 201 and 202 may be closed by, for example, a heat sealed bond. 
[0128] In one embodiment according to the invention, the implant is a surgical mesh 10. 

25 The surgical mesh 10 may be fabricated from one or more yarns and the yarns maybe made from 
one or more materials. Non-limiting materials that may be employed include polypropylene, 
polyesters, polyolefins, polytetrafluoroethylene, polyethylene, polyurethanes, nylons, and co- 
polymers thereof as described in U.S. Patent No. 6,042,592, the disclosure of which is 
incorporated by reference herein. The surgical mesh 10 may be a hybrid of synthetic materials 

30 and tissues; the implant 10 may be directed to slings described in, for example, U.S.S.N. 
09/916,983, the entire disclosure of which is incorporated by reference herein. The surgical 
mesh 10 may also be made for absorbable materials, such as, polyglycolic acid, polylactic acid 
and other suitable absorbable materials. 
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[0129] The yarn may include a plurality of filaments, alternatively, a monofilament yarn 

may be employed. In one embodiment, the mesh is a polypropylene monofilament tricot mesh 
for use in surgical applications. Within a mesh 10, each yarn may have void areas between yarn 
filaments. The process used to fabricate the mesh 10 may create crevices in the mesh 10. 
5 Multifilament yarns have multiple voids or interstitial spaces between the yam filaments. Mesh 
10, according to the invention, may be produced according to a variety of fabrication processes 
known to the skilled artisan including, but not limited to, knitting, weaving, or braiding. Meshes 
fabricated using multifilament yarns may have both crevices and interstitial voids. In one 
embodiment according to the invention, the surgical mesh 10 is enclosed within the envelope 20 

10 that surrounds the surgical mesh 10. The envelope 20 surrounding the mesh 10 reduces the 
likelihood that the mesh 10 will become contaminated with foreign matter such as bacteria 
during the procedure placing the mesh at an anatomical site in the body of the patient. 
[0130] With continued reference to FIGS. IB and 1C, in one embodiment according to 

the invention, the implant 10 is a sling, for example, the sling 10 described in U.S. patent 

15 application entitled "Medical Slings" by Gellman et al., attorney docket number (BSC-205), co- 
filed with the instant application, the entire disclosure of which is hereby incorporated by 
reference in its entirety. 

[0131] The longitudinal axis 13 of the sling 10 may range from about 3.9 inches to about 

24.0 inches, or between about 15.7 inches to about 19.7 inches, preferably about 17.7 inches. 

20 The width 14 of the sling 10 is between about 0.39 inches and about 1 inch, preferably about 
0.43 inches. Referring still to FIG. 1C, the thickness 15 of the sling 10 ranges between about 
0.0025 inch and about 0.1 inch, preferably between about 0.001 inch and 0.01 inch. 
[0132] Referring still to FIGS. IB and 1G, the thickness of the material used to make the 

envelope 20 may range from about 0.0001 inch to about 0.01 inch, preferably 0.0003 inch thick. 

25 As shown in FIG. 1C, the envelope has a first side 21 and a second side 23 opposite to first side 
21. The distance between the first side 21 and the second side 23 of envelope 20 ranges between 
about 0.0027 inches to about 0.12 inches. 

[0133] The envelope 20 may be used to assist in handling the sling 10 and/or to assist in 

adjusting the sling 10 during surgical placement. For example, the envelope 20 aides in 
30 preventing the sling 10 from stretching or becoming misshapen due to the sling 10's handling 
prior to placement of the sling 10 at the anatomical site within the body of the patient. 
[0134] In one aspect, the invention provides a system for delivering the implant 10 

having a drug delivery feature. The drug is delivered to the anatomical site in the patient's body 
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and may be selected according to the physician's preference. Exemplary drugs are preferably 
soluble in water or other biologically inert solution, and include but are not limited to 
antimicrobials and antibiotics, such as neomycin and sulfa drugs, and anti-inflammatory agents 
such as steroidal or non-steroidal anti-inflammatory agents. The drug is released to the patient 
5 tissues upon contact with the tissues. Thus, the drugs that are delivered to the patient tissue 
surfaces when accessing and inserting the envelope 20 are active upon contact with the patient's 
tissue during implantation of the implant. 

[0135J For example, referring again to FIGS. IB and 1C, in one embodiment according 

to the invention, the drug delivery system includes the envelope 20 that is made from one or 

10 more absorbent material such as, for example, a sponge-like material. The envelope 20 may be 
pre-soaked in a solution containing a drug such as an antibiotic prior to surgical implantation of 
the implant 10 in a patient's body. Soaking the envelope 20 in a solution containing the drug just 
prior to surgery, coats the outer surface 40 of the envelope 20 with the drug. Pre-soaking the 
envelope in a solution of the drug is advantageous because the inside of the patient's body tissues 

15 are wiped with the drug-coated envelope 20 when the envelope 20 is inserted into the patient's 
body during surgical implantation of the implant 10. Alternatively, the drug in the drug solution 
in which the envelope is soaked, penetrates the absorbent material and coats the inner surface 30 
of the absorbent envelope 20. 

[0136] In another embodiment, according to the invention, the envelope 20 is made from 

20 a non-wettable material such as polypropylene, polyethylene, polyester, polytetrafluoroethylene, 
TYVEK®, MYLAR®, or co-polymers thereof. Polytetrafluoroethylene is suitable for use in 
accordance with the present invention is available from DuPont (Wilmington, Delaware, under 
the trade designation TEFLON®). These non-wettable materials do not uptake any liquids, for 
example, solutions of drugs. In order to permit drugs to bond or absorb to these non-wettable 
25 material surfaces, the inner surface 30 and/or the outer surface 40 of the envelope 20 is pre- 
treated with a substance that is wettable such as, for example, a wettable coating composition. 
The wettable coating composition may be a synthetic coating such as, for example, 
polyvinylperilidone (PVP) or a natural coating such as, for example, collagen. The coating may 
be a physically absorbent material such as, for example, a cellulose sponge material. The 
30 wettable coating composition may be hydrophilic, which absorbs hydrophilic drugs. In one 
embodiment, the hydrophilic drug associates with the hydrophilic coating. Alternatively, a 
hydrophobic drug is disposed on an envelope 20, the envelope 20 including a hydrophobic 
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coating. In some embodiments, a hydrophilic coating traps the hydrophobic drug on the surface 
of the envelope. 

[01 37] In another embodiment according to the invention, a hydrophobic coating may be 

applied to one or more surfaces of the envelope 20. Hydrophobic coatings may be used in 

5 conjunction with hydrophobic drugs. Where the association between the hydrophobic coating of 
the envelope 20 and the drug is weak, the drug will be readily released to the tissue surface 
contacted by the envelope 20. Alternatively, a stronger association between the coating and the 
drug, i.e., a stronger bonding affinity, may provide a slower release of the drug. 
[0138] In a particular embodiment according to the invention, the coating applied to the 

10 surface of the envelope 20 may have an ionic charge. According to this embodiment of the 

invention, drugs having a complimentary charge will bond to the charged coating applied to the 
surface of envelope 20 when the coating and the drug are exposed to one another. The strength 
of bonding between the drug and the coating will influence how readily the drug is released from 
the surface of the envelope 20. Where the ionic bonding between the coating on the envelope 20 

15 and the drug is weak, the drug will release more readily. Covalent bonding between the surface 
coating of the envelope 20 and the drug will diminish drug release. 

[0139] In one embodiment according to the invention, shown, for example in FIG. 2B, 

the inner surface 30 of the envelope 20 has an inner surface coating 35 and the outer surface 40 
of the envelope 20 has an outer surface coating 45. The inner surface coating 35 and the outer 

20 surface coating 45 may be selected from synthetic and natural coatings. The synthetic or natural 
coatings may be selected from the group consisting of a hydrophilic agent, a hydrophobic agent, 
and a physically absorbent material, for example, a cellulose sponge material. 
[0140] In a particular embodiment of the invention, only one of the surfaces of the 

envelope 20 is coated, for example only the inner surface 30 of envelope 20 is coated. 

25 Alternatively, in another embodiment, the outer surface 40 of envelope 20 is coated. The 

envelope 20 with a coated surface may be dipped into a solution containing a drug, for example, 
a hydrophilic drug, just prior to surgery. The drug in solution bonds to the hydrophilic coating 
on envelope 20. In another embodiment, the hydrophilic coating and the hydrophilic drug are 
mixed to form a single coating. The hydrophilic coating may be disposed on the outer surface 

30 40, the inner surface 30, or both the outer surface 40 and the inner surface 30 of the envelope 20. 
In one embodiment, the envelope contains a pre-loaded drug or drug and coating mixture. In yet 
another embodiment the envelope 20 is not coated, but when dipped into a drug solution just 
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prior to the surgery the drug coats the surface of the envelope 20 and/or a sufficient amount of 
drug, for example, between about 0.5 ml to about 3 ml, is trapped within the envelope 20. 
[0141] Referring again to FIG. 2A and 2B, in one embodiment of the invention, the inner 

surface coating 35 of the envelope 20 may be hydrophobic. In another embodiment, the 

5 hydrophobic coating is mixed with a drug that is also hydrophobic. Thereafter the premixed 
hydrophobic coating and hydrophobic drug combination mixture is disposed on the inner surface 
30 of the envelope 20. FIG. 2B is a cross section of the embodiment of the system including an 
implant 10 illustrated FIG. 2A. FIG. 2B illustrates that inner surface coating 35 is disposed on 
the inner surfaces 30 of the first side 21 and the second side 23 of envelope 20, in another 

10 embodiment a drug and coating combination may dispose thereon. 

[0142] In an alternative embodiment (not shown), the outer surface 40 of the envelope 20 

is coated with the hydrophobic coating and drug combination mixture. 

[0143] Hydrophilic coatings may be water soluble and suitable water soluble hydrophilic 

coatings are available from Boston Scientific Corp., Natick, MA, under the trade designations 

15 HydroPlus and HydroPass. Hyoscymine sulfate may be used in accordance with the invention 
that is available under the trade designation CYTOSPAZ from Polymedica (Woburn, MA). 
Ketrolac tromethamine is available under the trade designation Toradol from Roche 
Pharmaceuticals (Nutley, NJ). Hydrophilic drugs that may be employed in accordance with the 
invention include oxybutynin chloride, lidocaine, ketorolac, and hyoscymine sulfate. Suitable 

20 hydrophobic drugs include ibuprofen, ketoprofen, and diclofenac. Hydrophobic coatings that 
may be employed in accordance with the invention include polytetrafluoroethylene, silicon, and 
Pyrelene. 

[0144] In another embodiment according to the invention illustrated in FIGS. 3 A and 3B, 

one or more apertures 50 are introduced into the envelope 20. The apertures 50 may be for 

25 example, cuts or slits. The apertures 50 extend through the envelope 20 and are disposed 

through at least the first side 21 of the envelope 20. In another embodiment, the apertures 50 are 
introduced on all sides of the envelope 20. The apertures 50 allow drug access to the inner 
surface 30 of envelope 20. For example, when the envelope 20 is soaked in a solution containing 
a drug, the drug enters the lumen 185 of the envelope 20 via the apertures 50 and associates with 

30 the inner surface coating 35. 

[0145] Referring still to FIGS. 3A and 3B, in another embodiment according to the 

invention, the outer surface 40 and inner surface 30 of the envelope 20 are coated with an ionic 
coating composition. Alternatively, only one of the outer surface 40 or inner surface 30 of the 
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envelope 20 is coated with the ionic coating composition. When the envelope 20 having 
apertures 50 is soaked in a solution containing a drug bearing a charge complementary to the 
charge of the ionic coating composition, both the outer surface coating 45 and the inner surface 
coating 35 bond with the drug. FIG. 3B shows that in one embodiment, the inner surface 30 of 
5 the first side 21 of the envelope 20 includes an inner surface coating 35 and the first side 21 
outer surface 40 includes an outer surface coating 45. Similarly, FIG. 3B also shows that the 
second side 23 of the envelope 20 inner surface 30 includes an inner surface coating 35 and the 
second side 23 outer surface 40 includes an outer surface coating 45. 

[0146] In one embodiment of the invention illustrated in FIGS. 3 A and 3B, apertures 50 

10 are present on at least the first side 21 of envelope 20. In this embodiment, a drug contacts the 
inner surface 30 of the envelope 20 when it flows through the apertures 50 into the lumen 185 of 
envelope 20. The drug associates with the inner surface coating 35. In a particular embodiment, 
the outer surface coating 45 bonds with the drug when, for example, the envelope 20 is 
submerged in a solution containing the drug. 
15 [0147] The one or more apertures 50 disposed on the envelope 20 are, for example, slits 

disposed through the envelope 20. The apertures 50 are disposed in the envelope 20 to provide 
an opening on envelope 20 to permit drugs to enter the lumen 185 of envelope 20 and contact the 
inner surface 30 of the envelope 20. In one embodiment, the apertures 50 range in size from 
about 1/16 inch to about 1/4 inch in greatest dimension and permit fluid exchange in and out of 
20 the lumen 185 of the envelope 20. In one embodiment, the material used to manufacture the 

envelope 20 is porous, for example, polytetrafluoroethylene or polyethylene material and may be 
stretched so that the pores measure about 1 micron or greater. 

[0148] In one embodiment, the one or more apertures 50 may be disposed so as to permit 

a solution to flow into the lumen 185 of the envelope 20 but not flow out, i.e., a one way 

25 channel. In another embodiment, the one or more apertures 50 disposed through the envelope 20 
may be pores or slits. Such apertures 50 may range in size from about 1 micron to about 1/4 inch 
in largest dimension. A relatively large aperture 50, for example, between about 1/16 inch and 
about 1/4 inch in largest dimension enables the drug containing solution to readily enter into and 
contact the inner surface 30 of the envelope 20 when the envelope 20 is soaked in the solution 

30 containing the drug. Some of the solution also escapes from the envelope 20. In another 
embodiment, the one ore more apertures 50 are too small, i.e. about 5 microns, to permit the 
solution to escape from the envelope 20. 
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[0149] Shown in Figs. 3 A, and 3B, in another embodiment according to the invention the 

envelope 20 may also include a tear feature 60. The tear feature 60 assists the operator in 
opening the envelope 20 for placement of the mesh 10 enclosed by the envelope 20 inside the 
patient's body. The tear feature 60 may be a series of perforations through the envelope 20. The 

5 series of perforations through the envelope 20 weakens the portion of the envelope 20 where the 
tears are disposed such that the tear feature 60 permits the operator to open the envelope 20 by 
applying minimal force to the envelope 20. In a particular embodiment, the tear feature 60 is 
disposed about the entire perimeter of the envelope 20. Alternatively, the tear feature 60 may be 
disposed along only a portion of the perimeter of the envelope 20. 

10 [0150] In yet another embodiment of the invention, the tear feature 60 perforations may 

double as the apertures 50 that permit the solution in which the envelope 20 is immersed to enter 
the lumen 185 of the envelope 20 and to contact the inner surface 30 of the envelope 20. For 
example, where the tear feature 60 is a series of apertures 50 through the envelope 20, the 
apertures 50 permit the drug solution to penetrate through the envelope 20 to the lumen 185 to 

15 contact the inner surface 30 of the envelope 20 when the envelope 20 is soaked in the drug 
solution. 

[0151] Alternatively, the tear feature 60 includes a material that may be easily torn open. 

Such easily torn materials include, but are not limited to, for example, a material with a 
molecular orientation such as a linear low density polyethylene or linear polytetrafluoroethylene 

20 (e.g. TEFLON®). The entire envelope 20 may be manufactured from these materials. 
Alternatively, only one or more portions of the envelope 20 are manufactured from such 
"tearable" materials and/or construction methods, i.e., sections comprising linear low density 
polyethylene and/or a series of perforations or apertures 50 over a region of the envelope. In 
another embodiment, according to the invention, the tear feature 60 also includes an envelope 20 

25 with tabs 1 88 and 198 that may be torn away, as described in detail below in accordance with, 
for example, FIGS. 8A-8K and 9A-9E. In yet another embodiment, the tear feature 60 is a strip 
of material disposed about the entire perimeter of the width 24 of envelope 20. The strip of 
material may be positioned, for example, against the inner surface 30 of the envelope. This strip 
of material protrudes from one or more areas of the envelope 20 where it may be accessed and 

30 torn away, unraveling at least a portion of the perimeter of envelope 20. 

[0152] In yet another embodiment of the invention, the envelope is a composite of two or 

more materials. Referring now to FIGS. 4 A, 4B, and 4C, the first side 21 of envelope 20 
includes a first material and the second side 23 of envelope 20 includes a second material that is 
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different from the first material. FIG. 4C illustrates a side view of ian envelope 20 wherein the 
first side 21 includes a first material and the second side 23 includes a second material and the 
sides, 21 and 23, are aligned and coupled at a seam 27 to form envelope 20. 
[0153] In one embodiment, the first material of the first side 21 of envelope 20 is selected 

5 from the group of tearable materials, that includes, for example, polypropylene, nylon, a material 
with a molecular orientation such as a linear low-density polyethylene or other available flexible 
films. In another embodiment, the second material on the second side 23 of envelope 20 may be 
a material that does not tear, for example, polytetrafluoroethylene, TYVEK®, MYLAR® or 
other materials such as, for example, thermoplastics. According to the invention, the composite 

10 envelope 20 may be formed of two different materials that do not tear, for example, a first side 
21 having TYVEK® and a second side 23 having MYLAR®. Alternatively, the composite 
envelope 20 may be formed of two materials that tear, such as a first side 21 of polyethylene and 
a second side 23 of polypropylene. 

[0154] FIG. 4A illustrates a first side 21 and FIG. 4B illustrates a second side 23 of the 

15 envelope 20 illustrated in FIG. 4C. Referring again to FIG. 4 A, width 241 of the first side 21 
measured from the upper side 931 to the lower side 941 , ranges from about 0.2 inches to about 
2.0 inches, or between about 0.5 inches and about 0.8 inches and, preferably, 0.6 inches. The 
longitudinal axis 221 of the first side 21, measured from the first end 91 1 to the second end 921, 
as illustrated in FIG. 4A, ranges in length from about 3.9 inches to about 27.6 inches, or between 

20 about 1 1.8 inches and about 23.6, preferably 19.7 inches. Referring again to FIG. 4B, the width 
242 of the second side 23, measured from the upper side 932 to the lower side 942, ranges from 
about 0.2 inches to about 2.0 inches, or between about 0.5 inches and about 0.8 inches, 
preferably, 0.6 inches. The longitudinal axis 222 of the second side 23, measured from the first 
end 912 to the second end 922, ranges from about 3.9 inches to about 27.6 inches, or between 

25 about 1 1 .8 inches and about 23.6 inches preferably, 19.7 inches. 

[0155] Referring again to FIGS. 4A, 4B and 4C, in one embodiment the first side 21 and 

the second side 23 of the envelope 20 may be cut to the same dimensions and the first side 21 
may be placed on top of and aligned with the second side 23. When the first side 21 and the 
second side 23 are aligned, the first side 21 upper side 931 and the second side 23 upper side 932 

30 are adjacent (not shown), the first side 21 lower side 941 and the second side 23 lower side 942 
are adjacent, the first side 21 first end 91 1 and the second side 23 first end 912 are adjacent and 
the first side 21 second end 921 and the second side 23 second end 922 are adjacent. An 
envelope 20 may be formed by, for example, heat bonding around the perimeter of the aligned 
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.1 and second side 23, to form seam 27 around the four sides of the aligned first side 21 
Kd side 23. Referring still to FIG. 4C, in another embodiment, to form a tubular 
Be 20 a first seam (not shown) is formed between the first side 21 upper side 931 and the 
■d side 23 upper side 932 and a second seam 27 is formed between the first side 21 lower 
^941 and the second side 23 lower side 942, thereafter the interior of envelope 20 includes a 
ien 185 with an open first end 201 and an open second end 202. 

56] Alternatively, when the first side 21 is placed on top of the second side 23, the 

ond side 23 that is adjacent to the first side 21 may include a melt liner. A melt liner is a 
layer or a portion of a layer that when added to the first side 21 and/or the second side 23 aids in 
forming the seam 27 between the first side 21 and the second side 23, when, for example, the 
sides 21 and 23 are exposed to a desirable temperature range. Suitable melt liners that may be 
employed include, for example, low density polyethylene, polyurethane, and polyester. In one 
embodiment, the second side 23 includes a material that cannot tear, for example, TYVEK®. In 
one embodiment, at least the side of the TYVEK® adjacent the first side 21 is coated with a melt 
liner, the melt liner enables the first side 21 and the second side 23 to heat seal to form seam 27 
of envelope 20. In yet another embodiment of the envelope 20 shown in FIG. 4C, the first side 
21 and the second side 23 are coupled with an adhesive to form seam 27. Suitable adhesives 
include, for example, urethane based and polyester based (i.e., elastomeric) adhesives. In one 
embodiment seam 27 forms the tearable region of the composite envelope 20. In another 

20 embodiment, illustrated in FIGS. 4D and 4E, the second side 23 is larger in dimension than the 
first side 21 . In one embodiment, the dimensions of the second side 23 width 242 measures 
about 0.8 inches and the second side 23 longitudinal axis 222 measure about 27.6 inches. The 
dimensions of the first side 21 width 241 measures about 0.5 inches and the longitudinal axis 221 
measures about 27 inches. The first side 21 has a top side 21a and a bottom side 21b (not 

25 shown) and the first side 21 is placed on top of the second side 23. In another embodiment, the 
first side 21 is placed in the center of the second side 23. The second side 23 has a top side 23a 
and a bottom side 23b. 

[0157] FIG. 4E and 4F shows that a portion of the excess material along the width 242 of 

the second side 23, shown in FIG. 4D, is folded to lie on the top side 21a of the first side 21. The 
30 folded portion 26 of the upper side 932 of the second side 23 is coupled to the top side 21a of the 
first side 21 to form a first seam 27, and the folded portion 26 of the lower side 942 of the second 
side 23 is also coupled to the top side 21a of the first side 21, to form a second seam 27. The 
folded portion 26 of the second side 23 folded on the top side 21a of the first side 21 includes 
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dimensions, is used to provide a reference distance between the envelope 20, which encloses the 
sling 10 and the patient's urethra 999. The operator is able to reference the relative distance 
between the envelope 20 surrounding the sling 10 and the patient's urethra 999 by the known 
pre-selected dimensions of the spacer 100. The operator may also adjust the sling 10 relative to 
5 the tension that is applied to the spacer 100. In one embodiment, an envelope 20 including a tear 
feature 60, such as described in relation to FIGS. 3A-3B, also has a spacer 100, the spacer may 
provide tension adjustment. The tear feature 60 simplifies removal of the envelope 20 after the 
sling 10 is positioned. 

J01 61] In one embodiment according to the invention, the spacer 100 illustrated in 

10 FIG. 5 A is fastened around the perimeter of envelope 20. In one embodiment, illustrated in 
FIGS. 5B and 5C, the spacer 100 is a clamp 110 that may be fastened around the envelope 20. 
The clamp 1 10 spacer 100 may be releasably coupled to the envelope 20. The clamp 1 10 has a 
first member 120 and a second member 130. The first member 120 has a proximal end 120a and 
a distal end 120b, and at least a first exterior face 121 extending therebetween and a first 

15 thickness 105. The clamp 1 10 also has a first interior face 122. The second member 130 has a 
proximal end 130a and a distal end 130b, and at least a second exterior face 131 extending 
therebetween and a second thickness 106. In one embodiment, (not shown), the proximal end 
120a of the first member 120 and the proximal end 130a of the second member 130 are 
engageable such as by coupling, and the distal end 120b of the first member 120 and the distal 

20 end 130b of the second member 1 30 are engageable by coupling. 

[0162] In a particular embodiment, shown in FIGS. 5B and 5C, the clamp 1 10 further 

includes a hinge 140. Hinge 140 of clamp 1 10 joins the first member 120 and the second 
member 130 of clamp 1 1 0. The proximal end 120a of first member 120 and the proximal end 
130a of second member 130 couple by coupling mechanisms such as a tongue and groove, peg 

25 and hole, or other mechanisms for coupling known to the skilled person. The clamp 1 10 is sized 
to encircle the envelope 20. The length of the first interior face 122 of the first member 120 of 
clamp 1 10 and the length of the second interior face 132 of the second member 130 of clamp 1 10 
ranges from about 0.2 inches to 2.0 inches. The dimensions of interior face 122 of clamp 110 
and interior face 132 of clamp 1 10, are selected in accordance with the dimensions of the 

30 envelope 20. 

[0163] Referring now to FIG. 5D, the width 125 of the first member 120 and the width of 

the second member 130 of the clamp 1 10 (not shown) may range between about 0.2 inches and 
about 0.8 inches, preferably between about 0.4 inches and about 0.6 inches. The length 127 of 
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adhesive, which couples the second side 23 top side 23a to the first side 21 top side 21a, to form 
an envelope 20 having a lumen 185. Alternatively, the second side 23 top side 23a, that is 
adjacent to the first side 21 top side 21a, contains a melt liner. When the portion of the second 
side 23 is folded over the first side 21 the melt liner joins the folded portions 26 of the second 
5 side 23 to the first side 21, by, for example, introducing heat to the folded portions 26 to bond 
the second side 23 to the first side 21 top side 21a, to form the seam 27. In yet another 
embodiment, the first material of the first side 21 and the second material of the second side 23 
are coupled by heat bonding in the folded portions 26, to form a seam 27. 
[0158] In a particular embodiment, referring again to FIGS. 4D and 4E, the first material 

10 of the first side 21 is tearable, i.e., a linear low density polyethylene, and the second material of 
the second side 23 is not tearable, for example, MYLAR®. Referring now to FIGS. 4E and 4F, 
the folded portion 26 of the second side 23 top side 23 a is coupled to the first side 21 top side 
21a at the upper side 932, to form a first seam 27, and at the lower side 942 of the second side 
23, to form a second seam 27. Once the first and second seams 27 are formed, the first side 21 

15 and the second side 23 foim envelope 20, the envelope 20 having a lumen 1 85. When the first 
end 91 1 of the first side 21 of the lumen 185 is pulled toward the second end 921, the tearable 
material of the first side 21 coupled at about the upper side 932 and the lower side 942 of the 
second side 23 at folded portions 26, is torn at the seams 27 and separated from the second side 
23. Thus, the tearable region may include the area of the envelope where a material that does not 

20 tear is coupled to a material that does tear. 

[0159] FIG.4G illustrates an embodiment where the first side 21 bottom side 21b is 

coupled to the second side 23 bottom side 23b at about the folded portions 26 to form a first 
seam 27 and a second seam 27 of envelope 20. In an embodiment where the first material on the 
first side 21 is not tearable and the second material on the second side 23 is tearable, the second 

25 side 23 tears at the seams 27 when the first side 21 is separated from the second side 23. 
[0160] In another aspect, referring now to FIGS. 5A-5E, the invention features an 

envelope 20 having a spacer 100, the envelope 20 enclosing the implant 10. The spacer 100 is a 
protrusion on at least one external surface of the envelope 20, having one or more pre-selected 
dimensions to aid in positioning the implant 10 at an anatomical site in the body of a patient. In 

30 one embodiment illustrated in FIG. 5 A, the envelope 20 encloses an implant 10 such as a mid- 
urethral sling 10. The spacer 100 is used to adjust the placement of the sling 10 inside the 
patient's body. For example, where the sling 10 is employed to treat stress urinary incontinence 
by anchorless mid-urethral sling stabilization methods, the spacer 100 having pre-selected 
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the first member 120 of the clamp 110 may range from about 0.2 inches to 2.0 inches. Referring 
again to FIGS. 5B and 5C, the thickness 105 of the first member 120 of clamp 1 10 may range 
between about 0.007 inches and about 0.12 inches. 

[0164] In one embodiment, referring still to FIGS. 5 A and 5B, the spacer 100 includes 

5 the first member 120. The thickness 105 of the first member 120 of spacer 100 establishes the 
distance between the envelope 20 enclosing the sling 10 and the patients urethra 999 or the 
patients bladderneck. Where the first member 120 is the spacer, the thickness 105 of spacer 100 
may measure between about 0.007 inches and about 0.8 inches, preferably between about 0.2 
inches to about 0.6 inches. In an embodiment where the spacer 100 is placed adjacent the 

10 patients urethra 999, the length of the first member 1 20, measured by the distance between the 
proximal 120a and distal ends 120b of the first member 120, maybe sized to complement the 
length of the patients urethra 999, generally between about 0.2 inches and 1 .2 inches. 
[01 65] As shown in the embodiment illustrated in FIG. 5E, the spacer 100 may include a 

bulk material 112 disposed on the first side 21 of the envelope 20. The bulk material 112 may 

15 be, for example, polyethylene or a hydrogel, such as, sodium carboxymethylcellulose, phosphate 
buffered saline (PBS), or combinations thereof. In one embodiment, the bulk material 1 12 may 
be disposed on the entire surface of the first side 21 of envelope 20. 

[0166] Alternatively, as shown in FIG. 5E, the bulk material 1 12 may be disposed on 

only a portion of the first side 21 of envelope 20. For example, in one embodiment, the bulk 

20 material 1 12 is disposed at the midpoint between the first end 201 and the second end 202 of the 
longitudinal axis of the first side 21 of envelope 20. The bulk material 1 12 may be disposed 
between about 0.1 inches to about 0.4 inches, preferably between about 0.2 inches to about 0.3 
inches to each side of the midpoint of the longitudinal axis. With continued reference to FIG. 5E, 
the bulk material 1 12 of the spacer 100 may be disposed across the width 24 of the first side 21 

25 of the envelope 20, i.e., between the top side 203 and the bottom side 204 of the envelope 20. 
Referring again to FIG. 5 A, when the envelope 20 enclosing the sling 10 is employed to treat 
stress urinary incontinence by anchorless mid-urethral sling stabilization methods, the width 24 
of the envelope 20 is adjacent the urethra 999 or the bladderneck. A spacer 100 provides a 
reference distance between the envelope 20 and the patient's urethra 999 or the patient's 

30 bladderneck. The bulk material 1 12 should be disposed about between about 0.2 inches to about 
1.2 inches along the width 24 of envelope 20, because the spacer 100 should be equal to or 
smaller than the length of the female urethra, and generally, the maximum length of the female 
urethra is 1.2 inches. The thickness 103 of the bulk material 1 12 disposed on the first side 21 
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may range from about 0.007 inches to about 0.8 inches, preferably between about 0.2 inches to 
about 0.6 inches. 

[0167] In yet another embodiment, illustrated in FIGS. 5F-5G, the spacer 100 includes a 

balloon 111. In one embodiment, the balloon 1 1 1 is part of and integral with the envelope 20. In 
5 another embodiment, the spacer 1 00, balloon 1 1 1 , is joined to the envelope, for example, by 
adhesives. 

[0168] In one embodiment, the balloon 1 1 1 is positioned on the inner surface 30 of the 

first side 21 of envelope 20. In another embodiment, the balloon 1 1 1 is positioned on the outer 
surface 40 of the first side of envelope 20. The balloon 1 1 1 may be disposed along the entire 

10 length of the first side 21 of envelope 20. Alternatively, as shown in FIGS. 5F-5G, the balloon 
1 1 1 may be disposed on only a portion of the first side 21 of envelope 20. For example, in one 
embodiment, the longitudinal axis 107 of balloon 1 1 1 is between about 1.2 inches to about 4.0 
inches about the midpoint of the longitudinal axis 22 of the envelope 20. The width 104 of the 
balloon 1 1 1 measures between about 0.4 inches to about 1 .2 inches. In a particular embodiment, 

15 the longitudinal axis 107 of balloon 1 1 1 is between about 0.2 inches to about 0.8 inches, 

preferably between about 0.4 inches and 0.6 inches, about the midpoint of the longitudinal axis 
22 of the envelope 20, and the width 104 of the balloon 1 1 1 is between about 0.4 inches to about 
1 .2 inches. In one embodiment, the width 104 of balloon 1 1 1 is equal to or smaller than the 
length of the female urethra, generally equal to or less than 1 .2 inches. In another embodiment, 

20 the width 104 of the balloon 1 1 1 is the same as the width 24 of the envelope 20. 

[0169] The balloon 1 1 1 may be made from the same materials as the envelope 20. These 

materials include, but are not limited to, for example, an absorbent material, such as a sponge- 
like material, or polypropylene, polyethylene, polyester, polytetrafluoroethylene or copolymers 
thereof. Alternatively, the balloon 1 1 1 may be made of a different material than the material 

25 used to make the envelope 20. The balloon 1 1 1 may be placed on the envelope 20 according to 
methods known to the skilled person, for example, by gluing, sewing, tying, or melting onto a 
surface of envelope 20. In one embodiment, the balloon 1 1 1 is filled with a fluid or a gas and 
then joined to the exterior surface 40 of the first side 21 of the envelope 20. Alternatively, the 
balloon 1 1 1 may be filled with a gas or liquid after the balloon 1 1 1 is joined to the envelope 20. 

30 In yet another embodiment, the balloon 1 1 1 is integral with, i.e., fabricated in the envelope 20 
when the envelope 20 is fabricated. 

[0170] The balloon 1 1 1 may be filled with a gas or a fluid, for example, water, sterilized 

water, saline, or a bulk material such as, for example, polyethylene or a hydrogel, such as, 



WO 02/071953 PCT/US02/07076 

-26- 

sodium carboxymethylcellulose, PBS phosphate buffered saline, or combinations thereof. In 
another embodiment, the balloon 1 1 1 may be filled to a thickness 103 between about 0.08 inches 
to about 0. 8 inches, preferably about 0.2 inches to about 0.6 inches. The extent of inflation of 
the balloon 1 1 1 may vary according to operator preference, the size of the patient, the anatomical 
5 location where the balloon is positioned, or other factors. In one embodiment, the balloon 1 1 1 is 
filled by the operator prior to commencing the surgical procedure. Alternatively, the balloon 1 1 1 
is filled after the envelope 20 enclosing the implant 10 is introduced into the anatomical site of 
the patient's body. 

[0171] In one embodiment, according to the invention, the balloon 1 1 1 may be filled by 

10 inserting a needle coupled to a syringe into the balloon 1 1 1 and injecting the contents of the 
syringe, e.g., air, water, sterilized water, saline, bulk material, or a combination thereof, into the 
balloon 111. Alternatively, the balloon 1 1 1 may include a valve and the balloon is subsequently 
filled by injecting the contents of the syringe into the balloon 1 1 1. In one embodiment, the 
balloon 1 1 1 is pre-filled and pre-attached to envelope 20. 

15 (01721 In another embodiment, shown in FIGS. 5H and 51, the clamp 110 includes a 

balloon 1 1 1 or a bulk material 1 12. For example, shown in FIG. 5H, the first exterior face 121 
of the first member 120 includes a balloon 111. In this embodiment, the thickness of spacer 100 
includes a combination of the thickness 105 of the first member 120 and the thickness 103 of the 
balloon, bulk material, or other spacer device. The thickness of the spacer 100 includes the first 

20 member 120 thickness 105 and the balloon 1 1 1 thickness 103 or the first member 120 thickness 
105 and the bulk material 1 12 thickness 103, respectively, as shown in FIGS. 5H and 51. The 
spacer 100 thickness measures between about 0.007 inches to about 0.8 inches, preferably 
between 0.08 inches and 0.7 inches, preferably between about 0.2 inches to about 0.6 inches. 
[01 73) Referring to FIG. 5H, the balloon 1 1 1 may be disposed on the first exterior face 

25 121 of the first member. Similarly, as shown in FIG. 51 the bulk material 1 1 2 may be disposed 
on the first exterior face 121 of the first member 120. In one embodiment, the balloon or bulk 
material entirely covers the first member 120 first exterior face 121. Referring again to FIG. 5A, 
where the spacer 100 is employed in mid-urethral sling procedures, the spacer 100 is positioned 
adjacent to the urethra 999 or bladderneck. The urethra length is generally up to 3 cm, about 1.2 

30 inches. Thus, where the balloon or the bulk material together with the first member 120 of the 
clamp 110 form the spacer 100, the length of the spacer 100 will be sized accordingly. Referring 
again to FIG. 5D, the balloon or the bulk material are positioned to cover between about 0.2 
inches and about 1.2 inches of the length 127 of the first member 120 to form spacer 100. In one 
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embodiment, the balloon 1 1 1 and the bulk material 1 12 are positioned to cover between about 
0.2 inch and about 0.8 inch of the width 125 of first member 120. In a particular embodiment, 
the balloon 1 1 1 or the bulk material 1 12 covers the width 125 of the first member 120. 
[01 74] In another embodiment, the clamp 1 1 0 includes a pressure sensitive mechanism, 

5 i.e., a pressure sensor 1 01 . In one embodiment, illustrated in FIG. 5B, the clamp 1 1 0 includes 
the pressure sensor 101 on the exterior face 121 of the first member 120. In another 
embodiment, as shown in FIG. 5H, the first exterior face 121 of the first member 120 includes 
the spacer 100, such as, a balloon 1 1 1, and the pressure sensor 101. The pressure sensor 101 
indicates the pressure applied to the spacer 100. Alternatively, the spacer 100 disposed on 
10 envelope 20 as shown in FIG. 5G includes the pressure sensor 101 . 

[0175] Referring again to FIGS. 5A and 5B, the pressure sensor 101 is employed during 

the surgical procedure to measure and/or indicate the pressure applied to the urethra 999 or 
bladderneck by the spacer 100. The spacer 100 is adjacent (i.e., disposed on or joined to) the 
envelope 20 enclosing the implant 10. When implanting the envelope 20 enclosing the sling 10, 
15 tension is applied to the envelope 20 to adjust the distance between the urethra 999 or 

bladderneck and the sling 10. A target pressure range may be set in the pressure indicator or 
pressure gauge. The pressure sensor 101 may be, for example, a tube that is connected at one end 
of the tube to the spacer 100 and at the other end of the tube to a pressure indicator. When the 
appropriate level of tension is applied to the spacer 100, the pressure sensor 101 indicates that 
20 the targeted pressure range is achieved. The pressure sensor 101 may indicate that this pressure 
is achieved by various indicator means, such as, for example, sound, digital readout, mechanical 
indicators, and fluid displacement (i.e., a manometer). When the pressure sensor 101 indicates 
the pressure range has been met and the envelope 20 placement is properly adjusted, then the 
spacer 100 and the envelope 20 are removed leaving the sling 10 correctly positioned and at the 
25 appropriate tension at the anatomical site in the patient's body. In another embodiment, after the 
spacer 100 and envelope 20 are removed, a gap created by the spacer 100 is left between the 
sling 10 and the urethra 999 and there is no load present between the sling 10 and the urethra 
999. In an embodiment where the spacer 100 is a clamp 110 fastened around the permimeter of 
envelope 20, the clamp 1 10 is released from envelope 20 prior to removing the envelope 20 from 
30 the anatomical site in the patient's body. 

[0176] In another embodiment according to the invention the envelope 20 and/or the 

clamp 1 10 are tinted. In one embodiment, only a portion of the envelope 20 is tinted, for 
example, about the longitudinal axis 22 of envelope 20. The envelope 20 and the clamp 110 may 
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be the same color or alternatively, they may be tinted differently. In yet another embodiment, a 
pattern or design is applied to on the envelope 20 and/or the clamp 110. In a preferred 
embodiment, the envelope 20 is tinted blue which is visible under the light from a cytoscope that 
is used when implanting the sling 10 into the body of the patient. In another embodiment, the 

5 envelope 20 is tinted black. In yet another embodiment, a spacer, a clamp, a tinted area or other 
indication mark provides a visual indication of the placement of the sling 10. The visual 
indication may be employed to inform the operator about the orientation of the sling 10, for 
example, whether the sling 10 is facing up, facing down or is twisted. In one preferred 
embodiment, the visual indication mark is on the center of the envelope 20 enclosing the sling 

10 10. In one preferred procedure, with continued reference to FIG. 5A, a visual indication of 
clamp 1 10 is aligned with the urethra 999. 

[0177] In yet another embodiment, as shown, for example, in FIG. 6, the envelope 

including a balloon 1 1 1 includes an outer surface coating 45 on the outer surface 40 of the 
envelope 20. A therapeutic drug may be associated such as, for example, bonded with the outer 
15 surface coating 45. The envelope 20 with the spacer 100 may further include one or more drugs 
and/or one or more coatings as described above (see FIGS. 1 A, IB, 2 A, 2B, 3 A, and 3B and 
corresponding text). 

[0178] In another aspect, the invention is a system for delivering an implant enclosed in 

an envelope. In one embodiment, according to the invention, the envelope 20 has two or more 

20 sleeves 20 A, 20B that are positioned such that one end of the first sleeve 20A overlaps an 

adjacent end of the second sleeve 20B. The two sleeves 20A, 20B enclose the implant 10. For 
example, referring to FIG. 7 A, first sleeve 20A has a proximal end 154 including a tab 158 and a 
distal end 150. In one embodiment, the tab 158 seals the proximal end 154 of the first sleeve 
20A. In another embodiment, the tab 1 58 is a positioning member for positioning the envelope 

25 20 at the anatomical site in the body of the patient. Referring still to FIG. 7A, the distal end 1 50 
of first sleeve 20A is adjacent to the proximal end 160 of second sleeve 20B. The distal end 164 
of second sleeve 20B includes a tab 168. In one embodiment, tab 168 seals the distal end 164 of 
second sleeve 20B. In another embodiment, the tab 168 is a positioning member for positioning 
the envelope 20 at the anatomical site in the body of the patient. 

30 [0179] The length of first sleeve 20A, measured from the distal end 1 50 to the proximal 

end 154, may range from about 2.0 inches to about 15.4 inches, preferably 1 1.0 inches. The 
length of second sleeve 20B, measured from the proximal end 160 to the distal end 164, may 
range from about 2.0 inches to about 15.4 inches, preferably 1 1 .0 inches. In one embodiment, 
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the first and second sleeves 20A and 20B, are of equal length from their distal end to proximal 
end. FIG. 7B shows an implant 10, for example, a mid-urethral sling, a portion of which is 
placed into the distal end 150 of first sleeve 20A and a portion of which is placed into the 
proximal end 160 of second sleeve 20B. The length of the sling 10, i.e., the distance from the 

5 proximal end 1 1 to the distal end 12 of the sling 10, may range from about 4.0 inches to about 
24.0 inches, or between about 16.0 inches to about 20.0 inches, preferably about 18.0 inches. 
[01 80] FIG. 7C shows one embodiment of the envelope 20 including first sleeve 20A and 

second sleeve 20B enclosing the implant 10. As shown in 7C, the proximal end 160 of sleeve 
20B is inserted into the distal end 150 of sleeve 20A to form an overlap region 20C of the first 

10 and second sleeves 20A, 20B. The overlap region 20C of first sleeve 20A and second sleeve 
20B may range in length from about 0.4 inches to about 3.2 inches, preferably between 0.8 
inches and 1 .6 inches. FIG. 7D illustrates one embodiment of a cross section of region 20C of 
the envelope 20 where the proximal end 160 of second sleeve 20B is enclosed by the distal end 
1 50 of first sleeve 20 A. Referring again to FIG. 7C, the length of the overlap region 20C, the 

15 length of the sling 10, and the length of first sleeve 20A and second sleeve 20B are selected to 
provide a section 172 of the sleeve 20 A, from the proximal end 1 1 of the sling 10 to the proximal 
end of the 154 of sleeve 20A, that is at least 1 inch in length. Similarly, the section 174 of the 
sleeve 20B, from the distal end 12 of sling 10 to the distal end 164 of sleeve 20B, is at least 1 
inch in length. The sections 1 72 and 1 74 are grasped by the operator and assist in removal of the 

20 envelope 20 from the patient's body without disturbing the position of the implant of sling 10, as 
described below. 

[0181] The longitudinal axis 22 of the envelope 20, measured between the first side 201 

and the second side 202, ranges from about 3.6 inches to about 30.4 inches, or between about 
1 1.8 inches and about 23.6 inches in length, preferably 19.7 inches. The width 24 of the 
25 envelope 20 measured between the top side 203 and the bottom side 204 of envelope 20 may 
range from about 0.2 inches to about 2.0 inches, or between about 0.5 inches and about 0.8 
inches, preferably 0.6 inches. 

[0182] In another embodiment according to the invention illustrated in FIGS. 7E, 7F, and 

7G, the clamp 1 10 is used to fasten the sleeves 20 A and 20B in the overlap region 20C such that 
30 the sleeves 20A and 20B are secured in place and the implant 10 remains inside the envelope 20. 
In this embodiment, the clamp 1 10 is positioned and secured about the perimeter of the overlap 
region 20C of envelope 20. As shown in FIGS. 7E and 7F, the first member 120 and the second 
member 130 of clamp 1 10 are closely aligned and positioned to provide enough compressive 
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force to secure the region 20C and prevent separation of first sleeve 20A and second sleeve 20B 
during a procedure in which the envelope 20 is positioned at the anatomical site in the patient's 
body. In one embodiment, the clamp 1 10 or other fastener releasably couples sleeves 20A and 
20B and after the envelope 20 including clamp 1 10 is positioned in the patient's body, the clamp 
5 1 10 is unfastened and removed. Thereafter sleeves 20A and 20B are removed and sling 10 

remains positioned at the anatomical site in the patient's body. Alternative fasteners, not shown, 
may be employed to secure the implant inside the sleeves of the envelope such as, for example, 
hemostats, needle graspers, and spring loaded clamps. 

[0183] FIG. 7F shows a sideview of the envelope 20 illustrated in FIG. 7E. The 

10 envelope 20 includes two sleeves 20A and 20B and a clamp 1 1 0. The clamp 1 10 is employed to 
couple the sleeves 20A and 20B, enclosing the implant 10. As shown in FIG. 7F, the proximal 
end 160 of sleeve 20B inside the distal end 150 of sleeve 20A forms overlap region 20C. The 
clamp 1 10 is placed around the perimeter of the overlap region 20C. In this view, a hinge 140 of 
clamp 1 10 is visible from the side view of the envelope 20. 

1 5 [01 84] In another aspect, the invention includes a method for positioning the sling 1 0 at 

an anatomical site in a patient's body, for example, positioning a mid-urethral sling for the 
treatment of female urinary incontinence. In one embodiment of the method according to the 
invention, the clamp 1 10 is placed at about the mid point of the sling 10, for example, as 
illustrated in FIGS. 7E and 7F. The physician may use the clamp 1 10 to indicate placement of 

20 the envelope enclosing the sling 10. During placement of the sling 10, the clamp 1 10 is 
positioned directly under the patient's urethra 999. The clamp 1 10 may further include the 
spacer 100. As described above, in relation to, for example, FIGS. 5H and 51, the spacer 100 
may include the thickness 105 of the first member 120 of clamp 1 10, alternatively or in addition, 
the thickness of the spacer 100 on the clamp 110 may include the thickness 103 of a balloon 111 

25 or the thickness 103 of the bulk material 1 12. The operator may use the spacer 100 to adjust the 
tension of the sling 10 during its placement. In another embodiment, the clamp 1 10 further 
includes a pressure sensor, for example, the pressure sensors 101 described above in conjunction 
with FIGS. 5B, 5F, 5G and 5H. The pressure sensor 101 is used by the operator to aid in 
positioning the sling 10 and applying the proper tension to the sling 10. 

30 (0185] In one embodiment of the method according to the invention, the operator 

positions the envelope 20, shown in FIGS. 7E and 7F, including first sleeve 20A, and second 
sleeve 20B, the sling 10, and the clamp 1 10, at the anatomical site in the body of the patient. In 
one embodiment according to the invention, when the operator is satisfied with the position 
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and/or tension of the sling 10, clamp 110 may be uncoupled, released from the envelope 20, and 
removed from the body of the patient. Thereafter, the operator may remove second sleeve 20B 
and first sleeve 20A from the body of the patient by grasping and pulling sleeve sections 174 and 
172, respectively. The removal of the clamp 1 10 and sleeves 20 A and 20B are completed with 

5 care to maintain the sling 10 placement and tension and to avoid stretching the sling 10 material. 
Thus, according to a particular embodiment of the invention, the removal of first sleeve 20A and 
second sleeve 20B causes no change in sling 10 position. Thus, the placement and/or tension of 
the sling 10 remains the same as the placement and tension of the sling 10 when the operator 
placed the sling 10 at the anatomical site in the body, prior to removal of first sleeve 20A and 

10 second sleeve 20B. 

[0186] In yet another embodiment according to the invention, the envelope 20 including 

first sleeve 20 A, second sleeve 20B, the sling 10, and the clamp 110, shown in FIG. 7G also 
includes an outer surface coating 45 disposed on the outer surface of envelope 20. The envelope 
20 including sleeves 20A, 20B and the clamp 1 10, may further include one or more drugs and/or 

15 one or more coatings as described above (see FIGS. 1 A, IB, 2A, 2B, 3A, and 3B and 
corresponding text). 

[0187] In another aspect, the invention includes a system for delivering an envelope and 

an implant. In one embodiment, shown in FIG. 8A, the system includes the envelope 20 
including two or more sleeves 20 A, 20B and one or more tabs 188, 198, 208, 218. The tabs 188, 
20 1 98, 208, and 21 8 simplify placement and/or removal of the envelope 20 from inside the body of 
the patient. 

[0188] Referring to FIG. 8 A, in one embodiment according to the invention, the system 

includes an envelope 20 including the first sleeve 20A, the second sleeve 20B, tabs 188, 198 and 
an envelope hinge 200. The envelope 20 encloses the implant 10. For example, FIG. 8B 

25 illustrates the first sleeve 20A of the envelope 20 shown in FIG. 8 A. The first sleeve 20 A 

includes an inner surface 30, an outer surface 40, a proximal end 154, and a distal end 150. The 
first sleeve 20A has a first lumen 185 A. The length of the first sleeve 20A between the proximal 
end 154 and the distal end 150, along the longitudinal axis 22A, is between about 4.0 inches and 
about 28.0 inches, preferably about 20.0 inches. The perpendicular axis 24A of first sleeve 20A 

30 measures between about 0.2 inches to about 2.0 inches, preferably between about 0.4 inches and 
about 0.8 inches, preferably about 0.6 inches. 

[0189] Referring still to FIG. 8B, in an embodiment of the invention, two angles are cut 

into the first sleeve 20 A, as indicated by the arrow 172 and arrow 174. The angles 172 and 174 
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are cut in the range of from about 20° to about 100°, or about 30° to about 70°, preferably about 
60°, from the longitudinal axis 22 A of the sleeve 20A illustrated in FIG. 8B. In one 
embodiment, the two angles 172 and 174 are cut into the first sleeve 20A at a distance of 
between about 0.01 inch and about 0.05 inch, preferably about 0.04 inch. In one embodiment, 
5 the distance cut into the first sleeve 20A is equivalent to the thickness of the sleeve 20A material. 
The angles 172 and 174 and the placement therefor may simplify tearing the envelope 20 with 
the tab 188, as described below, by, for example, providing a starting point for the tear. The 
distal end 150 portion of sleeve 20A is trimmed along the longitudinal axis 22A from the distal 
end 150 to angle 172 and from the distal end 150 to the angle 174. In general, the amount of the 

10 first sleeve 20A that is trimmed along the longitudinal axis 22A from the distal end 150 to each 
respective angle is substantially the same. Because the first sleeve 20A has a first lumen 185 A, 
and its structure is tube-like, after the first sleeve 20A is trimmed, the distal end 150 portion has 
a top section 150A and a bottom section 150B as illustrated in FIGS. 8C and 8D. The 
longitudinal axis 22A of first sleeve 20A from the angle 174 to the end 150 of top section 150A, 

15 may measure between about 2.0 inches to about 14.0 inches, preferably about 10.0 inches. The 
width of top section 150A is sized so that it is equal to or smaller then the inner diameter of a 
first lumen 185 A of the first sleeve 20A of envelope 20. For example, the width of top section 
1 50A may measure between about 0.1 inches and about 2.0 inches. 

[0190] Referring still to FIG. 8C, a tab 188 may be joined to the end of top section 150A. 

20 The tab 1 88 may be shaped to complement the width of the end 1 50 of top section 1 50A. Tab 
188 may include, for example, adhesive that is adhered to the end 150 of the top section 150A. 
In another embodiment, the tab 188 may include a paperboard that is joined to the top section 
1 50A by an adhesive, staple, heat bonding or other means known to the skilled person. It is 
contemplated that tab 188 may include various medical grade materials that may be joined to the 

25 top section 150A of first sleeve 20A, such as, for example TYVEK®. Alternatively, the end 150 
of top section 1 50A may be shaped into a tab 1 88. In this embodiment, the tab 1 88 may have a 
texture embossed on the material of sleeve 20A or 20B, or an additional layer of the sleeve 20A 
or 20B material may be joined to the end 150 to form tab 1 88. Inone embodiment, the additional 
layer may be tinted. 

30 [0191 ] As shown in FIG. 8D, in one embodiment the top section 1 50A, coupled to tab 

188, is pulled into a first lumen 185 A of first sleeve 20A toward the proximal end 154 of first 
sleeve 20A. Accordingly, to ensure that the envelope can lay flat, the width of top section 150A 
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is preferably sized so that is equal to or smaller then the inner diameter of the first lumen 185 A, 
so that sleeve 20A lays flat when the top section 150A is pulled inside the first lumen 185 A. 
[0192] In a particular embodiment, the top section 150A is not fully pulled into the 

sleeve 20A, such that an overlap region 150C of the top section 150A remains on the outer 
5 surface 40 of the first sleeve 20A. The overlap region 1 50C ranges between about 0.04 inches to 
about 1.2 inches, preferably about 0.3 inches. The length of the bottom section 150B, measured 
from the angle 172 and the angle 174 along the longitudinal axis 22 A to the distal end 150 of the 
bottom section 150B, may measure between about 2.0 inches to about 14.0 inches, preferably 
about 1 0.0 inches. 

10 [0193] FIG. 8E illustrates the second sleeve 20B of the envelope 20 shown in FIG. 8 A. 

The second sleeve 20B has an inner surface 30, an outer surface 40, a proximal end 160, and a 
distal end 164. The second sleeve 20B includes a second lumen 185B. The length of the second 
sleeve 20B between the proximal end 160 and the distal end 164, along the longitudinal axis 
22B, is between about 4.0 inches and about 28.0 inches, preferably about 20.0 inches. The 

15 perpendicular axis 24B of second sleeve 20B measures between about 0.2 inches to about 2.0 
inches, preferably between about 0.4 inches and about 0.8 inches, preferably about 0.6 inches. 
[0194] Still referring to FIG. 8E, two angles represented by the arrow 172 and the arrow 

174, are cut into the second sleeve 20B at the range of from about20° to about 100°, or about 30° 
to about 70°, preferably about 60°, from the longitudinal axis 22B of second sleeve 20B. In one 

20 embodiment, the two angles 172 and 174 are cut into the second sleeve 20B at a distance of 

between about 0.01 inch and about 0.05 inch, preferably about 0.04 inch. The second sleeve 20B 
is trimmed along the longitudinal axis 22B from the proximal end 160 to the angle 172 and from 
the proximal end 160 to the angle 174. In general, the amount of the second sleeve 20B that is 
trimmed along the longitudinal axis 22B from the proximal end 160 to each respective angle, 172 

25 and 174, is substantially the same. The second sleeve 20B second lumen 1 85B includes a tube- 
like structure. After the tube-like second sleeve 20B is trimmed, the proximal end 160 includes a 
top section 160A and a bottom section 160B, as illustrated in FIG. 8E. The longitudinal axis 
22B of second sleeve 20B from the angle 172 and the angle 174 to the end of top section 160B 
may measure between about 2.0 inches to about 14.0 inches, preferably about 10.0 inches. The 

30 width of top section 160A is preferably sized so that is equal to or smaller then the inner 

diameter of the second lumen 185B, so that sleeve 20B lays flat when the top section 160A is 
pulled inside the second lumen 185B. The width of top section 160A may measure between 
about 0.1 inch and about 2.0 inches. 
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[01 95) Referring still to FIG. 8E, a tab 198 is coupled to the end of top section 160A. 

The tab 198 may be shaped to complement the width of the end 160 of top section 160A and tab 
198 may be constructed as described above with reference to tab 188. Top section 160A, 
coupled to tab 198, is pulled into the second lumen 185B of second sleeve 20B toward the distal 

5 end 164 of sleeve 20B. In a particular embodiment, the top section 1 60A is not fully pulled into 
the second sleeve 20B, such that an overlap region 160C of top section 160A remains on the 
outer surface 40 of the second sleeve 20B. The overlap region 160C ranges between about 0.04 
inches to about 1.2 inches, preferably about 0.3 inches. The length of bottom section 160B, 
measured from the angle 172 and the angle 174 along the longitudinal axis 22B to the proximal 

10 end 160 of the bottom section 160B may measure between about 2.0 inches to about 14.0 inches, 
preferably about 10.0 inches. 

[0196] As shown in FIGS. 8F and 8G, the bottom section 1 50B of the first sleeve 20A is 

placed at about a 90° angle relative to the longitudinal axis 22A of the first sleeve 20A. 
Similarly, the bottom section 160B of the second sleeve 20B is placed at about a 90° angle 
15 relative to longitudinal axis 22B of the second sleeve 20B. The sleeves 20A and 20B are aligned 
in proximity to one another such that the bottom sections 150B and 160B of sleeves 20A and 
20B, respectively, face one another. 

[0197] Referring now to FIGS. 8H and 81, the bottom sections 150B and 160B are joined 

to one another by adhesive, staples, heat bonding or other means known to the skilled person to 

20 form hinge 200. As shown in FIGS. 8F and 8G, the proximal end 154 of first sleeve 20A and the 
distal end 164 of the second sleeve 20B are positioned on opposite ends of the envelope 20 
formed by sleeve 20 A and sleeve 20B. Referring again to FIGS. 8H and 81, the bottom sections 
150B and 160B of sleeve 20A and sleeve 20B form the hinge 200 of the envelope 20. The 
envelope 20 has a proximal end 154 and a distal end 164, formed by the proximal end 154 and 

25 distal end 164 of sleeve 20A and 20B, respectively. Referring again to FIG. 8G, the length of 
envelope 20, measured along the longitudinal axis 22 from proximal end 154, which is 
equivalent to the first end 201, to distal end 164, which is equivalent to the second end 202, 
ranges between about 4.0 inches to about 28.0 inches, or between about 12.0 inches and about 
24.0 inches, most preferably 20.0 inches. 

30 [0198] Referring to FIGS. 8G-8I, the overlap region 160C of sleeve 20B of envelope 20 

may lay on top of the overlap region 150C of sleeve 20A of envelope 20. The length of overlap 
region 160C that is adjacent the remaining tube-like portion of the first sleeve 20A, i.e., 160C\ 
may range between about 0.02 inches to about 0.06 inches, preferably 0.04 inches. Referring 
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again to FIG. 8A, the overlap regions protect the implant 10 inside of envelope 20, the envelope 
20 including sleeves 20A and 20B. For example, in embodiments where the envelope 20 is 
employed to implant a mid-urethral sling, the overlap regions 150C and 160C of the envelope 20 
prevents sling stretching caused by, for example, a hemostat used in the surgery. 

5 (01991 In another embodiment, illustrated in FIG. 8J, the angles represented by the arrow 

212 and the arrow 214, are cut into the proximal end 154 of first sleeve 20A, and sleeve 20 A is 
trimmed substantially as illustrated to form a narrow portion at the end of sleeve 20A. After the 
tube-like proximal end 154 of sleeve 20A is trimmed, the proximal end 154 has a top section 
1 54A and a bottom section 1 54B (not shown). The top section 1 54A and the bottom section 

10 154B are separated from one another. The longitudinal axis of first sleeve 20A from the angle 
212 to the proximal end 154 of top section 154A, may measure between about 0.6 inches to 
about 4.0 inches, preferably between about 1.2 inches and about 2.0 inches. The perpendicular 
axis of top section 154A may measure between about 0.1 inch and about 2.0 inches. In a 
preferred embodiment, the perpendicular axis of top section 154A is equal to the width of the top 

15 section 1 50A of sleeve 20A, this enables the top section 1 50A to easily tear apart from the 
envelope. Referring to FIGS. 8 J and 8K, when the proximal end 1 54 is trimmed forming the 
proximal top section 154A and the proximal bottom section 154B (not shown), pulling the top 
section 150A coupled to tab 188 through the first lumen 185 A of first sleeve 20A toward the 
proximal end 154 is simplified. The opening between the sections 154A and 154B simplify 

20 accessing tab 1 88 to pull it and top section 1 50A through first sleeve 20A toward the proximal 
end 154. In some embodiments, the tab 188 is pulled in between the sections 154A and 154B. 
Thereafter, as shown in FIG. 8J, in one embodiment, a tab 208 may be used to join the proximal 
top section 154A and the proximal bottom section 154B. The tab 208 may include adhesive 
tape, glued paperboard, or other materials, as described above with reference to tab 188, that are 

25 capable of coupling together the top and bottom sections, 154A and 154B respectively. In one 
embodiment, after tab 208 joins the proximal top and bottom sections, at about end 154 and an 
opening still remains in the sleeve 20A between the top and bottom sections 154A and 154B. 
The tab 188 may be accessed and pulled through this opening, while the tab 208 remains at the 
end 154 of sleeve 20A. 

30 10200] Similarly, referring to FIG. 8K, the distal end 1 64 of sleeve 20B is trimmed at 

angles 212, 214 substantially as illustrated in FIG. 8 J to form a narrow portion at each end of 
envelope 20. Thus, a distal top section 164A and a distal bottom section 164B (not shown) are 
formed. Because the distal top section 164A and the distal bottom section 164B are separated, 
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pulling the top section 160A coupled to tab 198 through the inner 30 surface of sleeve 20B 
through the second lumen of sleeve 20B toward the distal end 164 is simplified. In one 
embodiment, a tab 2 1 8 is employed to couple the distal top section 164A and the distal bottom 
section 164B to one another. As described above with reference to sleeve 20A, the tab 218 may 
5 be placed at the end 1 64 of sleeve 20B to leave an opening between the distal top and bottom 
sections, 154 A and 164B, where tab 198 may be accessed and pulled. 

[0201] As shown in FIGS. 8F and 8G, sleeves 20A and 20B are joined to form envelope 

20. The first lumen 185A and the second lumen 185B form the single lumen 185 of the envelope 
20. Referring now to FIG. 8H, the joined bottom sections 150B and 160B of sleeves 20A and 

10 20B form hinge 200 of envelope 20. Various methods may be employed to join bottom sections 
150B and 160B, for example, heat bonding, adhesives, or staples. Alternative medical grade 
materials capable of coupling the sections together such as, for example, TYVEK® may be 
employed. The length of hinge 200 may range between about 2.0 inches to about 14.0 inches in 
length. The hinge 200 may be trimmed to a shorter length that may be grasped by the operator 

15 during the method of implanting the implant, described below in accordance with FIGS. 9B-9D. 
[0202] FIG. 9A illustrates one embodiment of the implant 10 positioned within the lumen 

185 of the envelope 20. In this embodiment, the overlap regions 150C and 160C, cover the 
implant 10 enclosed within envelope 20. 

[0203] In another embodiment according to the invention, referring to FIGS. 8F, 8G and 

20 8H, the implant 10 is placed within the envelope 20 after sleeves 20A and 20B are joined at 
hinge 200, but prior to tabs 208 and 218 being joined to the envelope 20. The implant, for 
example a sling 10, may be manually inserted into lumen 185 of envelope 20. In another 
embodiment, the sling 10 is placed within the first lumen 185 A of the first sleeve 20A manually 
and/or with the aid of a grasping device. Thereafter, sleeve 20B is joined with sleeve 20A to 
25 form envelope 20, with the hinge 200. The remaining portion of sling 10 may be placed within 
the second lumen 185B of sleeve 20B prior to or after forming hinge 200. 
[0204] With reference to FIGS. 8A and 9A-9D, in another aspect the invention includes a 

method for positioning the implant at an anatomical site in the body of a patient. According to 
one embodiment of this method of the invention, the operator positions the envelope 20 
30 enclosing sling 10, illustrated for example in FIG. 9A, at the anatomical site, for example, the 
urethra 999 or bladderneck. Referring to FIGS. 9A and 9B, the operator accesses the tab 208 
coupled to proximal top section 154A of envelope 20. Referring to FIG. 9C, tab 208 coupled to 
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the proximal end 154 is removed by the operator thereby uncoupling proximal top section 154A 
from the proximal bottom section 154B. 

[0205] Referring now to FIG. 9D, the operator grasps hinge 200 and simultaneously pulls 

the tab 188 in the direction indicated by arrow 189. The force on tab 188 coupled to the top 

5 section 1 50A tears the envelope 20 along the top portion of the first sleeve 20A. Thereafter, the 
top section 150A of sleeve 20A is torn away from the envelope 20 in a single piece to expose the 
implant sling 10. Tab 188, the top section 150A, the top of sleeve 20A, and the proximal top 
section 154A are torn away from the envelope 20 and the implant sling 10 is exposed. The 
exposed portion of the sling 10 is adjacent the urethra 999. 

10 [0206J Still Referring to FIG. 9D, the distal end 1 64 coupled to tab 2 1 8 is similarly 

removed (not shown) and the distal top section 164 A and the distal bottom section 164B are 
uncoupled. The operator grasps hinge 200 and simultaneously pulls tab 198. The force exerted 
on tab 198 coupled to the top section 160A tears these portions of sleeve 20B away from the 
envelope 20. Thus, tab 198, the top section 160A, the top of sleeve 20B, and the distal top 

15 section 164A are removed from envelope 20. The portion of the sling 10 previously enclosed is 
thereby exposed. Finally, the hinge 200 is removed along with the remainder of envelope 20, 
and the sling 10 remains inside the body of the patient at the anatomical site where the sling 10 
was positioned by the operator, for example, at the anatomical site of the urethra 999. 
[0207] In other embodiment, illustrated in FIG. 9E, the sleeves 20A and 20B described in 

20 accordance with FIGS. 8D and 8E, further include a cut 220A and a cut 220B disposed along the 
perpendicular axis of, the first sleeve 20A and the second sleeve 20B respectively. The cuts 
220A and 220B may be disposed upon the top surface of sleeve 20A, 20B. The cut 220A may 
be sized so that it is equal to or longer then the perpendicular axis of the tab 1 88 and equal to or 
longer then the perpendicular axis of the top section 1 50A, enabling the tab 1 88 and top section 

25 1 50A to be easily pulled through cut 220 A. The tab 1 88 coupled to the top section 1 50A may be 
pulled through the cut 220A so that the tab 188 or the tab 188 and at least a portion of top section 
150A is adjacent the outer surface 40 of envelope 20. The cut 220B may similarly be sized with 
respect to the perpendicular axis of the tab 198 and the top section 160A. Similarly, the tab 198 
coupled to the top section 160A may be pulled though the cut 220B so that the tab 198 or the tab 

30 1 98 and at least a portion of top section 1 60 A is adjacent the outer surface 40 of envelope 20. 
Thus, because the tabs 188 and 198 are readily accessible from the proximal end 154 and the 
distal end 164 of envelope 20, the tabs 188 and 198 maybe pulled to expose the implant 10 
housed inside envelope 20 as described above with reference to FIG. 9D. In this embodiment of 
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the invention, the ends 1 54 and 164 do not need to be removed from envelope 20 prior to pulling 
the tabs 188 and 198. 

[0208] In yet another aspect, the invention provides an envelope 20 illustrated in FIG. 

10A. The envelope 20 includes a sleeve 20C, and tabs 188 and 198, that are adjacent the outer 
5 surface 40 of the envelope 20. Referring now to FIG. 10B, the sleeve 20C is provided, the 

longitudinal axis 22C of sleeve 20C, from the first end 201 to the second end 202, measures from 

about 12.0 inches to about 84.0 inches in length, and is preferably about 50.0 inches in length. 

The sleeve 20C width 24C, as measured between the side 203 and the side 204, may have a 

range from about 0.2 inches to about 2.0 inches, preferably between about 0.5 inches and about 
10 0.8 inches in length, and most preferably 0.6 inches. Sleeve 20C includes a lumen 185. Also, 

sleeve 20C includes a top side 234 and a bottom side 236. 

10209] As illustrated in FIG. 1 0C, at about the mid point of the top side 234 of sleeve 

20C, a cut 220C is made about perpendicular to the longitudinal axis 22C of sleeve 20C Cut 
220C has a first side 22 1C and a second side 222C. The length of cut 220C, measured from the 

15 first side 22 1C to the second side 222C, is preferably equal to or less then the width of sleeve 
20C. In some embodiments, cut 220C ranges from approximately 0.2 inches to about 2.0 inches 
in length. A diagonal cut 224 may be made through the bottom side 236 of sleeve 20C. Cut 224 
has a top side 225 and a bottom side 226. The diagonal cut 224 is made at an angle of between 
about 85° and about 5°, preferably about 45° relative to cut 220C. The length between the 

20 diagonal cut 224 top side 225 and the first side 22 1C of cut 220C will vary according to the 
width 24C of sleeve 20C and the angle of diagonal line 224, in one embodiment this length 
ranges from about 0.1 inches to about 1.5 inches, and is preferably 0.3 inches. The distance 
between the diagonal cut 224 bottom side 226 and the second side 222C of cut 220C will 
similarly vary, and in one embodiment this length ranges from about 0.1 inches to about 1.5 

25 inches, and is preferably 0.3 inches. In one embodiment, diagonal cut 224 is perforated along its 
length. 

[0210] Referring still to FIG. 10C, the first end 201 of sleeve 20C is trimmed to form a 

first top 201 A and a first bottom 201B of sleeve 20C, such that where trimmed the lumen 185 
has two separate pieces, 201 A and 201 B. Similarly, the second end 202 of sleeve 20C is 
30 trimmed to form two separate pieces, namely, the second top 202A and second bottom 202B. 
The first top 201 A is trimmed such that its width is equal to or less then the inner diameter of 
sleeve 20C, i.e. the lumen 185. Similarly, the second top 202A is trimmed to a width that is 
equal to or less then the diameter of lumen 185. 



* » 

WO 02/071953 PCT/US02/07076 

-39- 

[0211] In some embodiments, the free end of the first top 201 A includes a tab 188. 

Similarly the free end of the second top 202A includes a tab 198. Tabs 188 and 198, that are 
connected to the first top 201 A and the second top 202A respectively, may be constructed as 
described above with reference to tab 1 88 and FIG. 8C. 
5 [0212] Referring now to FIG. 10D, the tab 188 joined to the end of the first top 201 A is 

folded into the lumen 185 and laced through lumen 185. The tab 188 joined to the first top 201A 
are pulled through cut 220C, so that the tab 188 and/or a portion of the first top 201 A is exposed 
on the outer surface 40 of sleeve 20C. 

[0213] As shown in FIG. 10D, the tab 198 joined to the end of the second top 202A is 

10 folded into the lumen 185 and laced through lumen 185. Thereafter, the tab 198 joined to the 
second top 202A is folded into lumen 185 and laced through lumen 185, where finally it is 
pulled through cut 220C, such that tab 198 and/or a portion of the second top 202 A is also 
exposed on the outer surface 40 of sleeve 20C. After both tabs adjacent to top sections are laced 
through lumen 185 and pulled out cut 220C, the first top 201 A is adjacent the second top 202 A 

15 and both are enclosed within cut 220C. In one embodiment, as illustrated in FIGS. 10B-10E, a 
diagonal cut 224 is placed on the sleeve 20C. The diagonal cut 224 may simplify lacing the tab 
1 88 and first top 201 A and the tab 198 and second top 202A through lumen 1 85 and into cut 
220C. In another embodiment, a single cut, for example a diagonal cut 224 or a cut 220C, is 
disposed through only one side, i.e., either the top side 234 or the bottom side 236 of the sleeve 

20 20C. In one embodiment according to the invention, as shown in FIG. 10E, a tab 208 is placed 
at the free end of the first bottom 201 B, similarly, a tab 21 8 is placed at the free end of the 
second bottom 202B. The tabs 208 and 2 1 8 may be made of adhesive tape, glued paperboard, or 
other materials as described above with reference to tab 188 and FIG. 8C. The tabs 208 and 218 
may be employed in positioning the envelope inside the body of a patient. 

25 [0214] FIG. 10F illustrates one embodiment of the implant 10 positioned within lumen 

185 of the envelope 20, described above with reference to FIGS. 10A-10E. In one embodiment, 
the envelope includes a material that is easily torn includes a material that is easily torn. Such 
easily torn materials are described above with reference to FIGS. 1 A, IB, 2A, 2B, 3A, and 3B 
and may include, for example, a material with a molecular orientation, such as a linear low 

30 density polyethylene. The implant 1 0 may be placed within lumen 1 85 of envelope 20 manually 
or with the aid of a grasping device. In one embodiment, the implant 10 is placed into the lumen 
185 after both tabs 188 and 198 and/or both the first top 201 A and the second top 202A are laced 
through cut 220C of sleeve 20C. 
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[0215] As illustrated in FIG. 10F the envelope 20 encloses the implant 10, for example, a 

mid-urethral sling. In another aspect, the invention includes a method for positioning the implant 
at an anatomical site in the body of a patient. In one embodiment (not shown), the length of the 
first top 201A and the length of the first bottom 201B align to enable tabs 188 and 208 to lie 

5 about adjacent when envelope 20 lays flat. Eyelets or holes positioned through the first top 
201 A and the first botton 201B of envelope 20 align to form a coupling ring 355, described 
below with reference to FIGS. 23D and 23F, which may be attached to the delivery assembly 
650 cannula 600 for implantation in the patient's body. Similarly, eyelets positioned through the 
second top 202A and second bottom 202B align to form a coupling ring 355 that may be 

10 employed to implant the envelope 20 in the patient's body. 

[0216) According to one embodiment of the method of the invention, the operator 

positions the envelope 20 enclosing sling 10 at the anatomical site, for example as illustrated in 
FIGS. 10A and 10F, the urethra 999. In one embodiment, when the envelope 20 enclosing sling 
10 is positioned adjacent the urethra 999, the bottom side 236 of the envelope 20 is adjacent the 

15 urethra. Thus, the tabs 188 and 198 and the associated portions of the first top 201 A and the 
second top 202A, respectively, are visible from the patients vagina. In one embodiment, during 
the placement procedure, the operator positions the tabs 208 and 218 so that they are on the 
external part of the patient's body, for example, the tabs 208 and 218 are external to the patient's 
pelvis or abdomen. 

20 [0217] Once positioned, the operator accesses the tab 1 88 joined to the first top 201 A and 

tab 1 98 joined to the second top 202B, which are located in the area of the patients vagina. The 
operator grasps tab 188 coupled to the first top 201 A and pulls the tab 1 88 in the direction of 
190. The force on tab 188 coupled to the first top 201 A tears a portion of the top side 234 of 
envelope 20. Thereafter the operator grasps tab 198 coupled to the second top 202 A and pulls 

25 the tab 198 in the direction of 190. Similarly the force on tab 198 coupled to the second top 
202 A tears the remaining portion of the top side 234 of envelope 20. Finally the operator pulls 
the tab 208 to remove the bottom side 236 of envelope 20 from the body of the patient. In some 
embodiments, the bottom side 236 may be split into two pieces, for example, in the area of 
diagonal cut 224, accordingly, in such cases both the tab 208 coupled to the first bottom 201B 

30 and the tab 198 coupled to the second bottom 202B will be pulled away from the direction of the 
patients body. 

[0218] In another embodiment, the implant 10 longitudinal axis is at least equal to the 

length of the envelope 20. In this embodiment, the implant 10 may be held within the envelope 
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20 by the tabs 208 and 218, for example, where the tabs are adhesive, the implant may be held 
within the envelope 20 by the tabs 208 and 218 disposed at each end of the envelope 20. In such 
embodiments, during the placement procedure, after the tabs 208 and 218 are external to the 
patient's body, the operator may uncouple the tabs 208 and 218, freeing implant 10. According 
5 to this method of the invention, the tabs 208 and 2 1 8 are uncoupled prior to removing the 
envelope 20 from the body of the patient. 

[0219] In another aspect, the invention relates to an attachment piece 350 for attaching 

the sling 10 or the envelope 20 enclosing the sling 10, to a delivery assembly 650. In one 
embodiment of the invention illustrated in FIG. 1 1 A, the attachment piece 350 includes a first 

10 member 400, such as a cylinder member 400. The cylinder member 400 of attachment piece 350 
is engageable with a dilator tube member 500 of a delivery assembly 650, as described below. 
[0220] Referring still to FIG. 1 1 A, the cylinder member 400 is hollow having a least one 

lumen 41 8 and is substantially cylindrical surrounded by a wall 414. The cylinder member 400 
further includes a first portion 410 at one end of the cylinder, and a second portion 420 at the 

15 opposite end of the cylinder. The height of cylinder member 400 is in the range of 0.1 to 1.0 
inches, preferably 0.3 inches, and has an outer diameter in the range of 0.1 inches to 0.6 inches, 
preferably 0.19 inches. Cylinder member 400 is manufactured from materials such as, for 
example, polyethylene/ethylene vinyl acetate (EVA) blend, polyethylene, nylon, polypropylene, 
and thermoplastic FEP. 

20 [0221] The cylinder member 400 is divided into a first portion 410 at one end of the 

cylinder and a second portion 420 at the end opposite to the first portion 410. The length of the 
first portion 410 is 20-40% and the length of the second portion 420 at the opposite end of the 
cylinder is 60-80% of the total length of the cylinder member 400. In one embodiment of the 
invention, an appendage 430 extends laterally outward from the wall 414 of the cylinder member 

25 400 at the interface 4 1 2 of the first portion 4 1 0 of the cylinder member 400 and the second 
portion 420 of the cylinder member 400 as shown in FIG. 1 1 A. 

[0222] Referring still to FIG. 1 1 A, in one embodiment according to the invention, 

cylinder member 400 further includes an appendage 430 which extends from the side of the 
cylinder member 400 at about one-third of the distance along the long axis of the cylinder 
30 member 400 from a first end 415 to a second end 417. Appendage 430 is substantially flat. The 
shape of appendage 430 permits appendage 430 to flex up or down, depending on which 
direction it is moved through the body of the patient. Appendage 430 conforms to the shape of 
the delivery assembly dilator tube when the cylinder member 400 is moved through the patient's 
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tissue, described below. Appendage 430 is bonded, such as molded or otherwise securely 
attached, to the cylinder member 400. Appendage 430 measures in the range of about 0.2 to 1 .0 
inches in width and 0.5 to 2.0 inches in length, preferably, 0.6 inches by 1 .0 inches. Materials 
used in the manufacture of appendage 430 include, but are not limited to, polyethylene/ethylene 

5 vinyl acetate blend, polyethylene, nylon, polypropylene, and thermoplastic FEP. The appendage 
430 is manufactured from materials that are sufficiently flexible to pass through the patient's 
tissue without tearing, or otherwise traumatizing the tissue. The appendage 430 is bonded to the 
cylinder member 400 by an adhesive, heat sealing, or other means known to the skilled person. 
In one embodiment, the cylinder member 400 is heat bonded to the envelope 20 material. 

10 Alternatively, appendage 430 and cylinder member 400 are manufactured as a single piece, for 
example, by injection molding. 

10223] Referring now to FIG. 1 IB, a free end 435 of appendage 430 is attachable to the 

free end 436 of an envelope or sleeve 20 enclosing the implant 10, for example, an implantable 
sling 10 used for treatment of female urinary incontinence. Alternatively, the free end 435 of 
15 appendage 430 is attachable to, for example, a free end 434 of the implantable device 10. In yet 
another embodiment, according to the invention, the free end 434 is bonded, or otherwise 
securely attached, to the cylinder member 400. 

[0224] Thus, accordingly to the invention, the implantable device 10 is bonded, or 

otherwise securely attached, to the cylinder member 400. The implantable device 10 is not 
20 clamped, clipped, or pierced. Accordingly, the implantable device 10 other than being bonded to 
a member 400, is free to be manipulated in a plurality of planes when it is introduced into the 
patient's body. 

[0225] The free end 435 of the appendage 430 and the free end 436 of the envelope 20, 

are attached by, for example, heat bonding, suturing or adhesive bonding. If heat is used to bond 

25 the appendage 430 to the envelope 20, the glass transition range of the materials used to 

manufacture the appendage 430 and the envelope 20 must be similar to permit a satisfactory 
bond joint. In a particular embodiment of the invention, the appendage 430 and the envelope 20 
are manufactured from the same materials, for example, the material used to manufacture 
appendage 430 and envelope 20 may be polyethylene. 

30 [0226] Referring now to FIG. 12A, a dilator tube 500 includes an elongated hollow 

member 510 and a tip 520, for example, a conical tip. The elongated hollow member 510 is 4.0 
to 14.0 inches, preferably 8.0 inches in length, and 0.2 to 0.4 inches, preferably 0.25 inches, in 
outer diameter. The lumen of the elongated hollow member 510 is 0.1 to 0.7 inches in diameter, 
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preferably 0.19 inches in diameter and is enclosed by tube wall 516. Tube wall 516 is 0.01 to 
0.08 inches thick, preferably 0.03 inches. The hollow elongated member 510 terminates at end 
560 where it abuts the conical tip 520. Materials used to manufacture dilator tube 500 include, 
but are not limited to, polyethylene, polypropylene, and nylon. 

5 [0227] Referring to FIG. 12B, the conical tip 520 is hollow and cone-shaped. The base 

514 of the conical tip 520 is configured to abut the end 560 of the elongated hollow member 510. 
In one embodiment, referring again to FIG. 12A, the conical tip 520 includes an aperture 402. 
[0228] Illustrated in FIG. 12 A, in one embodiment, according to the invention, the wall 

516 of dilator tube 500 includes a cut 512 which is substantially perpendicular to the long axis of 

10 elongated hollow member 510 and is positioned near or substantially adjacent to the base 514 of 
the conical tip 520. The cut 512 forms the distal end 560 of the elongated member 510 and 
extends through nearly the entire circumference of the wall of dilator tube 500 but stops short of 
severing the conical tip 520 from the elongated hollow member 510 of the dilator tube 500. 
Accordingly, a flap 518 of wall 516 remains joining the conical tip 520 to the elongated member 

15 510. The flap 518 thus acts as a hinge, as illustrated in FIG. 13, permitting at least 90°, 

preferably 180° of articulation of the conical tip 520 relative to the long axis of the elongated 
member 510. Other means of attaching the conical tip 520 to the wall 516 other than those 
illustrated are also contemplated by the invention and are not limited to those illustrated. 
[0229] Referring to FIG. 1 3, in one embodiment of the invention, a cannula 600, 

20 described in greater detail below, is inserted into the lumen 540 of the elongated hollow member 
510 of the dilator tube 500. The cannula 600 may be advanced in the lumen 540 of the hollow 
member 510 until the end 602 of the cannula 600 emerges from an opening 542 formed at the 
end of the elongated hollow member 510 substantially adjacent the hinge 518. 
[0230] Referring now to FIGS. 1 1 A-l IN, in one embodiment of the invention, the top 

25 415 of the cylinder member 400 includes one or more slits 416 which extend through the top 415 
into the lumen 418 of the cylinder member 400. As illustrated in FIG. 1 1 A, in one embodiment 
of the invention, the slits 416 through the top 415 of cylinder member 400 may be in the shape of 
an "X." Embodiments of the slits 416 are not limited to those illustrated and may include, for 
example, Y-shape, V-shape, O-shape, or curvilinear. In one embodiment, the top 415 of the 

30 cylinder has a conical shape, which is slit by the one or more slits 416. The shape of the top 415 
and/or the slits 416 provide the cylinder member 400 with a shape that assures that there is one 
way to place the cylinder member 400 into the lumen 540 of dilator tube 500. Additional means 
or shapes that ensure one way placement of member 400 may be employed. In the illustrated 
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embodiment, the member 400 is shaped as a cylinder so that it mates with the lumen 540 of the 
hollow member 510 of dilator tube 500. Accordingly, other suitable mating dilator tube 500 
lumen 540 and cylinder member 400 shapes may be selected, such as, for example, square, 
triangle, rectangle, or star. In one embodiment, the slits 416 permit one-way assembly of 

5 cylinder member 400 over the cannula 600, described below. 

(0231 ] The second portion 420 of the cylinder member 400 is cylindrical in shape and 

hollow. The height of the second portion 420 is 0.07 to 0.7 inches, preferably 0.2 inches, or 2-3 
times the height of the first portion 410 of the cylinder member 400. The dimensions of the 
second portion 420 are configured to enable the second portion 420 to be seated within the lumen 

10 540 of the dilator tube 500, described below. The dimensions of the first portion 410 and the 
second portion 420 of cylinder member 400 may be configured to permit the cylinder member 
400 to enter the lumen 540 of dilator tube 500 one way, i.e., so that the second portion 420 is 
inserted into the dilator tube 500 lumen 540. These dimensions are selected to prevent 
inadvertent introduction of the first portion 410 of cylinder member 400 into the lumen 540 of 

1 5 the dilator tube 500. This one way configuration of the cylinder member 400 with the lumen 540 
of dilator tube 500 assures proper positioning of the implant 10 inside the patient's body. In one 
embodiment of the invention, the free end 417 of the second portion 420 of cylinder member 400 
has a chamfered edge to permit its ease of location in the lumen 540 of dilator tube 500. 
[0232] Referring now to FIG. 14, the cylinder member 400 attached by appendage 430 to 

20 an implant device such as the envelope 20 enclosing the sling 10, is introduced into the lumen 
540 of the elongated member 5 10 of the dilator tube 500. The cylinder member 400 is seated 
into the lumen 540 of the elongated member 510 of dilator tube 500 thereby anchoring the 
cylinder 400 to the dilator tube 500. The cannula 600 is introduced from the lumen 540 of the 
dilator tube 500 into the lumen 418 of the hollow cylinder member 400 until the end 602 of the 

25 cannula 600 emerges from the top 415 of the cylinder member 400 through the slit 416 as 
illustrated in FIG. 15. 

[0233] Referring now to FIG. 1 6, with the end 602 of the cannula 600 extended beyond 

the end 41 5 of the cylinder member 400, the conical tip 520 of the dilator tube 500 is rotated 
over the top of the first portion 410 of the cylinder member 400. Thus, as illustrated in FIG. 17, 
30 the appendage 430 of the cylinder member 400 is trapped between the distal end 542 of the 
elongated member 510 of dilator tube 500 and the bottom 514 of the conical tip 520 of dilator 
tube 500. In this position, the conical tip 520 encloses the first portion 410 of the cylinder 
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member 400 thereby joining the sling 10, or the envelope 20 and the sling 10, by the appendage 
430 to the dilator tube 500 of the delivery assembly 650. 

[0234] Referring still to FIG. 17, the cannula 600 can be further extended through the 

slits 416 in the top 415 of the cylinder member 400, and through the aperture 402 at the end of 

5 conical tip 520. When the end 602 of cannula 600 emerges through the aperture 402 at the end 
of the conical tip 520, the conical tip 520 is fixed in position and can not move laterally thereby 
locking the sling 10 to the dilator tube 500 of the delivery assembly 650. 
[02351 Referring now to FIG. 18 A, in another embodiment according to the invention, 

the attachment piece 350, includes a cone 460 and a collet 580. The cone 460 is bonded to the 

10 implant 1 0 or envelope 20 by adhesive bonding, heat bonding, suturing, or any other bonding 
means known to the skilled person. In one embodiment, referring now to FIGS. 1A and 18A, the 
width 24 of the first end 201 of envelope 20 is heat bonded about a portion of the outer diameter 
of cone 460 at attachment site 466. In one particular embodiment, width 24 of the first end 201 
of envelope 20 covers about one half of the outer circumference of cone 460 at attachment site 

15 466. The cone 460 and collet 580 are manufactured from materials such as polypropylene, 
nylon, acrylonitrile butadiene styrene (ABS), polycarbonate, preferably polyethylene or 
polyethylene/ethylene vinyl acetate blend to permit heat bonding to the sleeve. The cone 460 
and collet 580 may be manufactured by injection molding. 

[0236] With continued reference to FIG. 1 8A, the collet 580 is generally cylindrical, 

20 includes a lumen 590 and measures about 0.3 inches to 0.9 inches, preferably about 0.6 inches in 
length and 0.1 inches to 0.7 inches, preferably 0.3 inches in diameter at the widest point. A first 
end portion 582 of the collet 580, illustrated in FIG. 18 A, is a hollow cylinder and occupies 
about 25-50% of the length of the collet 580. The second end portion 584 of the collet 580, 
illustrated in FIG. 1 8 A, is tapered from the first end portion 582 to the second end 585 of the 
25 collet 580. In one embodiment, the first end portion 582 of the collet 580 is inserted into the 
lumen 540 of the elongated hollow member 510 of the dilator tube 500 and bonded into the 
dilator tube. In embodiments where the collet 580 is bonded into the distal end 560 of the 
elongated hollow member 510 of the dilator tube 500, the cone 520 maybe removed from the 
dilator tube 500. An aperture 592 is positioned at end 585 of the collet 580. The tapering of the 
30 collet 580 enables ease of passage through tissues in the patient's body when the attachment 
piece 350 is advanced without the cone 460 in place. 

[0237] Referring still to FIG. 1 8A, a pair of cantilever locking tabs 586 are positioned on 

the outside surface of the tapered second portion 584 of the collet 580. The cantilever locking 
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tabs 586 deflect inward when an exterior force is applied and the tabs 586 return to their original 
position to provide a snap engagement with a corresponding locking receptacle 462 on the cone 
460, described below. 

[0238] Referring still to FIG. 1 8A, a stabilizing bump 588 is provided on the cantilever 

5 locking tab 586 to stabilize the cantilever locking tabs 586 when the tabs 586 are engaged with 
the cone 460. The stabilizing bump 588 locks the collet 580 onto the cone 460. 
[0239] With continued reference to FIG. 1 8 A, in one embodiment, the cone 460 of the 

attachment piece 350 includes a substantially rectangular locking receptacle 462 positioned in 
the wall 463 in the lumen 465 side near the first end 461 of the cone 460. The cantilever locking 

10 tabs 586 in the collet 580 engage the locking receptacle 462 to secure the collet 580 to the cone 
460. The number of locking receptacles 462 on the collet 580 are at least as many as the number 
of cantilever locking tabs 586 positioned on the cone 460. In another embodiment of the 
invention, the locking receptacle 462 is a continuous receptacle (not shown) that encircles the 
wall 463 on the lumen 465 side of the cone 460. 

15 [0240] The cone 460 tapers from the cone first end 461 to a cone second end 464. In one 

embodiment, an aperture 470 is positioned at the second end 464. The taper of the cone 460 
parallels the taper of the second portion 584 of the collet 580. The similar tapers of the cone 460 
and the second portion 584 of the collet 580 enable the second end 584 of the collet 580 to fit 
snugly within the lumen 465 of the cone 460. The cone 460 includes a surface 468 on the 

20 outside surface of the cone 460 for attachment of the implant 10 or sleeve 20. 

[0241] Referring to FIG. 18B, to lock the cone 460 with the implant attached at surface 

468 to the collet 580, the second end portion 584 of collet 580 is introduced into the lumen 465 
of the cone 460. The cantilever locking tabs 586 and stabilizing bump 588 fit into the 
corresponding locking receptacles 462 on the cone 460 to secure the collet 580 to the cone 460. 

25 The interface between the cone 460 and collet 580 must be sufficiently secure to withstand 
between about a 0.5 pound to about a 10 pound, preferably a four pound separation force. A 
cannula 600 may be introduced through the lumen 590 of the collet 580, the lumen 465 of the 
cone 460, the aperture 592 of the collet 580, and the aperture 470 of the cone 460. In one 
embodiment, cannula 600 is sized to fit snugly inside lumen 590 of the collet 580. The presence 

30 of cannula 600 in lumen 590 of the collet 580 prevents locking tabs 586 from deflecting inward. 
The cannula 600 and the attachment piece 350 including the cone 460 and the collet 580 may be 
used to introduce the implant 10 or envelope 20 joined to the cone 460 into the body of the 
patient. With the collet 580 locked to the cone 460, the collet 580 can not be removed from the 



WO 02/071953 PCTAJS02/O7O76 

-47- 

cone 460 without deflecting the locking tabs 586. The cone 460 provides a smooth transition 
from the leading cannula 600 to the dilatation feature of the collet 580. With the cannula 600 
inserted in the attachment piece 350, the cantilever tabs 586 are fully engaged in the receptacle 
462 of the cone 460 locking the cone and collet of the attachment piece 350 together preventing 
5 the cantilever tabs 586 from deflecting until the attachment piece 350 is removed from the 
cannula 600. 

[0242] In another embodiment of the invention, the cone 460 includes an orientation key 

to permit assembly of the cone 460 to a predetermined orientation on the collet 580 during 
assembly of the attachment piece 350. 

10 [0243] In another aspect, refemng again to FIG. 1 1 A, the invention is a method for 

attaching a medical device 10, such as a sling implant 10 for the treatment of female urinary 
incontinence, to a delivery assembly 650. According to one embodiment of the method of the 
invention, the cylinder member 400 is pre-attached via appendage 430 to the implant 10 or to the 
envelope 20 enclosing the implant 10. An operator, such as a physician, seats the second portion 

15 420 of the cylinder member 400 into the lumen 540 of the elongated hollow member 5 10 of the 
dilator tube 500 to anchor the cylinder member 400 in the dilator tube 500. Conical tip 520 is 
rotated about hinge 518 until the conical tip 520 is seated over the first portion 410 of the 
cylinder member 400. The cannula 600 is advanced towards the top 415 of the cylinder member 
400 until the end 602 of the cannula 600 emerges through slits 416 in the top 415 of the cylinder 

20 member 400. The cannula 600 is further advanced until the end 602 of the cannula 600 emerges 
through the aperture 402 in the conical tip 520. 

[0244] In another embodiment of the invention, the delivery system 2 of the invention 

includes a delivery assembly 650. Referring now to FIG. 19A, in one embodiment, the delivery 
assembly 650 includes the dilator tube 500,the cannula 600, a retractable point 740, and a 
25 delivery handle 700. The retractable point 740 is operatively joined through the distal end 714 of 
the handle 700 to button 713 and button 715, described below, on the handle 700. The dilator 
tube 500 is operatively joined to an extender button 717 positioned on an elongated member 710 
of the handle 700. 

[0245] Refemng now to FIGS. 19A-19H, in one embodiment according to the invention, 

30 handle 700 includes the elongated member 710 having a proximal end 7 1 2 that is furthest from 
the conical tip 520 of the dilator tube 500, and a distal end 714 that is closest to the conical tip 
520 of the dilator tube 500. Elongated member 710 of the handle 700 has at least one lumen 709, 
illustrated in FIG. 20D, which parallels the long axis of the handle 700. Elongated member 710 
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is about 4.0 inches to 14.0 inches, preferably 8.0 inches in length and about 0.5 inches to 5.0 
inches, preferably 1.5 inches in diameter. Handle 700 has a proximal button 713, a distal button 
715, and an extender button 717. 

[0246] In one embodiment of the invention, the proximal button 713 is positioned on the 

5 surface of the elongated member 710 at the proximal end 712 on one side of the handle 700. In a 
particular embodiment according to the invention, the distal button 715 is positioned on the 
elongated member 710 at the distal end 714 of the elongated member 710 on the same side of the 
handle 700 as the proximal button 713. In one embodiment according to the invention, the 
extender button 71 7 is positioned on a side other than the side of the handle 700 on which the 

10 proximal button 713 and distal button 715 are positioned. For example, referring to FIG. 19A, 
the extender button 717 is positioned on the side of the elongated member 710 of the handle 700 
opposite to the side of the elongated member 710 on which the proximal button 713 and the 
distal button 715 are positioned. In another embodiment, the extender button 717, proximal 
button 713, and the distal button 715 are positioned on the same side of the handle 700. 

1 5 [0247] Referring again to FIG. 1 9A, the dilator tube 500, described above, slides in and 

out of and extends outwardly from the distal end 714 of the elongated member 710 of the handle 
700. The conical tip 520 of the dilator tube 500 is positioned at the distal end of the dilator tube 
500. Referring now to FIGS. 20A and 20B, a bushing 724 is inserted into the proximal end 726 
of the dilator tube 500. A cuff 71 8 is attached to the extender button 717 and rings the exterior 

20 of the proximal end 726 of dilator tube 500. In one embodiment, extender button 717 and cuff 
718 are manufactured as a single unit by, for example, injection molding. In one embodiment, 
the bushing 724 is sized so that the dilator tube 500 fits snugly inside cuff 718. The bushing 724 
maintains dilator tube 500 inside cuff 718 and retains dilator tube 500 inside the handle 700. 
[0248] Referring now to FIGS. 20C and 20D, the dilator tube 500 is manually slideably 

25 moveable by the extender button 717 from a first position, illustrated in FIG. 20C, in which the 
dilator tube 500 is in a first or extended position from the distal end 714 of the elongated member 
710 of the handle 700, to a second or retracted position, illustrated in FIG. 20D, in which the 
proximal end 726 of the dilator 500 is withdrawn into the lumen 709 of the elongated member 
710 of the handle 700 to a position substantially adjacent the proximal end 712 of the elongated 

30 member 7 1 0 of the handle 700. 

[0249] In another embodiment of the dilator tube 500, illustrated in FIG. 20E, a rigid ring 

523 is attached to the inside wall in the lumen 540 of the dilator tube 500 approximately 0.5 to 
3.0 inches, preferably 1.3 inches from the end 542 of the elongated hollow member 510. The 
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rigid ring 523 serves as a guide for passage of the cannula 600 in the lumen 540 of the dilator 
tube 500. In another embodiment, more than one rigid ring 523 is present in the elongated 
member 510 of dilator tube 500 and/or within conical tip 520 of dilator tube 500. The rigid rings 
523 guide and stabilize cannula 600 placement within the lumen of dilator tube 500 and the rigid 

5 ring 523 may be placed to direct cannula 600 into the center of dilator tube 500. In one 
embodiment, the rigid rings 523 are tapered to an angle and become gradually flush with the 
inner diameter of the dilator tube 500 lumen, to assist in positioning cannula 600 within dilator 
tube 500. In yet another embodiment, the rigid ring 523 is an insert such as a tubular insert that 
may be inserted into, for example, the elongated member 510 and/or the conical tip 520 of dilator 

10 tube 500. The outer diameter of such an insert may closely correspond to the inner diameter of 
the elongated member 510 in one embodiment, the outer diameter of the insert is about 0.2 
inches and the inner diameter is about 0.14 inches. In one embodiment, the insert is joined to the 
elongated member 510 by, for example, heat bonding. Referring now to FIGS. 21 A, 21B , and 
21C, the cannula 600 is a second hollow elongated tube 604. The cannula 600 is inserted within 

15 the lumen 540 of the dilator tube 500, illustrated in FIG. 21B. In a particular embodiment, 

according to the invention, the tube 604 of cannula 600 forms an arc from the cannula tip 602 at 
the distal end of the cannula 600, to about 10-75% of the length of tube 604. For example, 
referring to FIG. 19 A, cannula 600 forms an arc with the concave surface of the arc on the same 
side of the cannula 600 as buttons 713 and 715 of the handle 700. The arc of the cannula 600 is 

20 selected to optimize the ease of insertion of the delivery system through the patient's tissues to 
position the implant 10 at the appropriate anatomical site. Cannula 600 is about 4.0 inches to 
about 14.0 inches, preferably 8.0 inches in length, and about 0.05 inches to about 0.3 inches, 
preferably 0.13 inches in diameter. Cannula 600 is approximately the same length as the dilator 
tube 500. In the most extended first position of dilator tube 500, substantially the entire length of 

25 the cannula 600 is surrounded by the dilator tube 500 as illustrated in FIG. 20C. When the dilator 
tube 500 is in its most retracted second position, approximately 20-50% of the cannula 600 is 
surrounded by the dilator tube 500 as illustrated in FIG. 21C. Cannula 600 is rigid and is 
manufactured from materials, such as stainless steel, plated carbon steel, or coated carbon steel. 
10250] Referring now to FIGS. 22A, 22B and 22C, the retractable point 740 according to 

30 the invention includes an elongated member 742 with a tapered end 744 at the distal end 741 of 
the elongated member 742. The elongated member 742 of the retractable point 740 is about 4.0 
inches to about 14.0 inches, preferably 8.0 inches in length and 0.03 inches to about 0.1 inches, 
preferably 0.06 inches in diameter. The elongated member 742 of the retractable point 740 
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traces an arc corresponding to the arc of the cannula 600. The retractable point 740 is positioned 
in the lumen 610 of the cannula 600 as illustrated in FIG. 22B. The retractable point 740 is 
moveable from an extended first position illustrated in FIG. 22C to a retracted second position 
illustrated in FIG. 20C. 

5 [0251 ] Referring now to FIG. 23 A, the proximal button 7 1 3 and the distal button 7 1 5 on 

the handle 700 are each operatively joined to the retractable point 740 and are moveable through 
two positions, a first position A and second position B. Referring now to FIGS. 22A and 22C, in 
the first position A, the tapered end 744 of the retractable point 740 is retracted into the cannula 
600. In the second position B, the tapered end 744 of the retractable point 740 is extended from 

10 the distal end 602 of the cannula 600, for example, as illustrated in FIG. 22C. The buttons 713 
and 715 are spring biased to the first position from the second position requiring the operator to 
manually hold the button 713 or 715 to maintain the button in the second position to extend the 
tapered end 744 from the distal end 602 of the cannula 600. Referring again to FIGS. 20D, 22A 
and 22C, when the proximal button 713 is held down a projection 707, located under button 713, 

1 5 is pushed toward the distalend 7 1 4 of delivery handle 700, which moves bar 705 forward toward 
distal end 714. Retractable point 740 is housed inside bar 705 and is secured inside bar 705 by 
bolt 743. When proximal button 713 is held down pushing projection 707 toward the distal end 

714 of handle 700, the bar moves toward the distal end 714 of handle 700. Accordingly, point 
744 extends in the distal direction and outside cannula 600. Similarly, because projection 708, 

20 seated under distal button 71 5, is inclined in the same direction as projection 707, when button 

715 is held down, point 744 extends in the distal direction and outside cannula 600. 

[0252] In another embodiment of the delivery assembly 650, the cannula 600, illustrated 

in FIG. 23B, the portion of the cannula 600 near the distal end 602 of the cannula 600 includes a 
locking notch 615 to permit attachment of a coupling ring 355 to the cannula 600. The coupling 

25 ring, illustrated in FIGS. 23D and 23F, is a loop attached to an end of the implant 1 0, or a hole or 
an eyelet positioned in the end of the implant 10, for coupling to the cannula notch 615. The 
loop may be formed by, for example, a suture or a wire, and a loop may be anchored to the end 
of the implant 10 by, for example, adhesive, heat sealing, being bolted to the end of the implant 
10, being threaded through the implant 10, or by other available attachment means. In another 

30 embodiment (not shown), a coupling ring 355 is positioned through one or more ends of an 
envelope 20 to permit joining the envelope 20 to the locking notch 61 5 of cannula 600. 
[0253] As illustrated in FIG. 23B, in this embodiment of the invention, button 713 and 

button 715 have three position buttons, position A, position B and position C. In position A of 



WO 02/071 953 PCT/US02/07076 

-11/49 
-51- 

button 713 and button 715, the notch 615 is in the open, unlocked position ready to receive a 
coupling ring 355. In position B of button 71 3 and button 71 5, the notch 61 5 is in the closed, 
locked position, as illustrated in FIG. 23C. In position B, the coupling ring 355 is locked in the 
notch. In position C of button 713 and button 715, the retractable point 740 is extended from the 
5 distal end 602 of the cannula 600. Position C of the button 713 and button 715 is spring-biased to 
position B such that the operator must hold the button in position C to extend the retractable 
point 740. 

[0254] In another embodiment, the cannula 600 or the distal end portion of the cannula 

600 is detachable from the delivery assembly 650. 

10 [0255] Another aspect of the invention includes a method for delivering an implantable 

device 10 to an anatomical site in the body using the delivery assembly 650 according to the 
invention. An anatomical site includes, for example, the mid-urethra, prostate or neck of the 
urinary bladder. According to one embodiment of the method, a transvaginal approach is used 
with the envelope 20 enclosing implant 10, such as , for example, a PINNACLE Sling 

15 manufactured by Boston Scientific Corporation, Natick, MA. The sling 10 is secured to the 

delivery assembly 650 by first bonding the sling 10 to the cylinder member 400 by heat bonding, 
adhesive or by other methods known to the skilled person. The dilator tube 500 is placed in the 
extended position illustrated in FIG. 20C by moving extender button 717 on the delivery handle 
700 from position E to position D illustrated in FIG. 23A. The conical tip 520 of the dilator tube 

20 500 is manually opened to the position illustrated in FIG. 20C (also see FIG. 1 1 A). The second 
portion 420 of the cylinder member 400 is seated in the lumen 540 of the hollow elongated 
member 510 of the dilator tube 500, as illustrated in FIGS. 14 and 15. Conical tip 520 is 
manually rotated over the first portion 410 of the cylinder member 400, as shown in FIG. 16. 
Thus, the sling 10 is attached by attachment piece 350 to the delivery assembly 650 as shown in 

25 FIG. 17. After the sling 1 0 is secured to the dilator tube 500, the dilator tube 500 is moved from 
the extended position illustrated in FIG. 20C to the retracted position illustrated in FIG. 21C, by 
moving button 7 1 7 from position D to position E illustrated in FIG. 23 A. The operator grasps 
the handle 700 and, in the transvaginal approach, advances the distal end 602 of the cannula 600 
transvaginal^ to emerge through the rectus fascia, abdominal fasica and the abdominal wall in 

30 the region of the pubic tubercle of the patient. After confirming the correct position for 

placement of the sling 10 in the area of the mid-urethra, the dilator tube 500 is advanced over the 
cannula 600 by moving extender button 717 from the first position E to the second position D 
thereby advancing the dilator tube 500 distally over the cannula 600. The cannula 600 and dilator 
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tube 500 are further advanced in the patient's tissues until the sling 10 extends through the rectus 
fascia. The sling 10 is disconnected from the attachment piece 350 by, for example, cutting, and 
the cannula 600 and dilator tube 500 are withdrawn from the patient. The procedure is repeated 
on the opposite side of the patient. 

5 [0256] In another embodiment, the lumen 709 of delivery handle 700 has one or more 

locking regions in which dilator tube 500 may be locked in place as the operator moves dilator 
tube 500 from the first position E to the second position D. According to this embodiment, the 
operator may use both cannula 600 and dilator tube 500 to push through the rectus fascia, 
abdominal fascia and the abdominal wall when traversing from the vagina to the region to the 

10 pubic tubercle of the patient during the procedure. According to this embodiment, the sling 10 
may be attached to the delivery assembly 650 prior to moving the dilator 500 and cannula 600 
through the patient's tissue. Alternatively, the sling 10 may be attached to the delivery assembly 
650 only after the tissue has been initially penetrated. 

[0257] In an alternative approach to this method, the mid-urethra is approached 

15 percutaneously through the abdominal wall, abdominal fascia, and the rectus fascia rather than 
transvaginal^ as described above. In this method according to the invention, the dilator tube 
500 is advanced over the cannula 600 by moving extender button 717 on the handle 700 from 
first position E to the second position D. In one embodiment, the extender button 717 is 
reversibly moveable through a plurality of positions from the first position E to the second 

20 position D. As shown in FIG. 23 A, the proximal button 71 3 is moved from position A to 

position B to extend the tapered end 744 of the retractable point 740 beyond the distal end 602 of 
the cannula 600. By firmly grasping the handle 700, the cannula 600, with retractable point 740 
extended and dilator tube 500 extended, is advanced through the rectus fascia in the region of the 
pubic tubercle. The cannula 600 and dilator tube 500 are advanced until they emerge from an 

25 incision in the vaginal wall. The sling 10, attached to the attachment piece 350, is secured to the 
delivery assembly 650 as described above. The cannula 600 and dilator tube 500 with the 
attached sling 10 are pulled back into the incision until the sling 10 is placed in the correct 
position in the region of the mid-urethra. Once positioning of the sling 10 is confirmed, the sling 
10 is disconnected from the attachment piece 350 and stabilized with forceps. The cannula 600 

30 and the dilator tube 500 are withdrawn from the body. The same steps are repeated on the 
opposite side of the vagina. 

[0258] Another embodiment of the method for implanting an implant 10 at an anatomical 

site in the body of a patient includes the steps of providing an implant 10 enclosed in an envelope 
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20. The method further includes coating the envelope 20 with at least one drug, such as an 
antibiotic, on the inner surface, the outer surface, or both the inner and outer surface of the 
envelope. The method according to the invention may further include the step of providing a 
therapeutic drug dispersed on the envelope to the patients tissues. 

5 [0259] In another embodiment, the method of the invention may further include the steps 

of positioning the implant 10 enclosed within the envelope 20 at the anatomical site in the body, 
and removing the envelope 20 while the implant 10 remains positioned at the anatomical site in 
the body of the patient. In yet another embodiment, the method of the invention may further 
include tearing the envelope 20 at the tearable region 50 of the envelope 20, and removing the 

10 envelope 20 from the body. 

[0260] In another embodiment, the method of the invention includes the step of 

providing a spacer 100 to position the implant 10 at the target anatomical site in the patient's 
body. The method may further include the step of measuring the tension applied to the sling 10 
by a pressure sensor 101. 

15 [0261] Variations, modifications, and other implementations of what is described herein 

will occur to those of ordinary skill in the art without departing from the spirit and the scope of 
the invention as claimed. Accordingly, the invention is to be defined not by the preceding 
illustrative description but instead by the spirit and scope of the following claims. 
What is claimed is: 
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Claims 

1 . A system for implanting an implant at an anatomical site in the body of a patient, 
comprising: 

an envelope comprising an inner surface and an outer surface, said envelope enclosing 
said implant shaped to substantially fit said anatomical site; and 

a drug, said drug disposed on at least one of said inner surface or outer surface of said 
envelope. 

2. The system of claim 1 wherein said envelope comprises an absorbent material. 

3. The system of claim 1 wherein said implant comprises a mesh shaped to fit the mid- 
urethra of a female patient. 

4. The system of claim 1 wherein said drug comprises an antimicrobial drug. 

5. The system of claim 1 wherein said drug is disposed on said inner surface of said 
envelope. 

6. The system of claim 1 wherein said drug is disposed on said outer surface of said 
. envelope. 

7. The system of claim 1 wherein said drug is absorbed by said envelope. 

8. The system of claim 1 wherein said drug is bonded to the surface of said envelope. 

9. The system of claim 1 wherein said envelope comprises one or more apertures. 

10. The system of claim 1 wherein said envelope comprises a tearable region, said tearable 
region enabling said envelope to be opened. 

1 1 . The system of claim 10 wherein said tearable region comprises a plurality of apertures. 

12. The system of claim 1 wherein said tearable region comprises a tab. 

13. The system of claim 12 wherein said tab is adjacent said envelope outer surface. 

14. The system of claim 1 wherein said envelope outer surface comprises a visual indication 
mark. 

15. The system of claim 1 wherein said envelope is made from material selected from the 
group consisting of polypropylene, polyethylene, polyester, polytetrafluoroethylene, TYVEK®, 
MYLAR®, TEFLON® and co-polymers thereof. 

16. The system of claim 15 wherein at least one surface of said envelope further comprises at 
least one synthetic coating or one natural coating. 

1 7. The system of claim 1 6 wherein said synthetic coating comprises a hydrophilic agent. 

1 8. The system of claim 16 wherein said synthetic coating comprises a hydrophobic agent. 

19. The system of claim 1 wherein said envelope comprises at least two sleeves. 
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1 20. The system of claim 19 wherein each sleeve has the same length. 

l 21. The system of claim 1 9 wherein each sleeve comprises at least one tab. 

1 22. The system of claim 19 wherein each sleeve comprises at least one hinge section. 

1 23. The system of claim 22 wherein a first hinge section of a first sleeve is coupled to a 

2 second hinge section of a second sleeve. 24. The system of claim 19 further comprising a spacer, 

3 wherein said spacer joins said sleeves. 

1 25. The system of claim 24 wherein said spacer comprises a bulk material. 

1 26. The system of claim 24 wherein said spacer comprises a balloon. 

l 27. The system of claim 24 wherein said spacer further comprises a pressure sensor. 

1 28. The system of claim 1 wherein said envelope comprises a composite of two or more 

2 materials. 

1 29. The system of claim 1 wherein said envelope comprises at least one attachment piece. 

1 30. A method for implanting an implant at an anatomical site in the body of a patient, 

2 comprising the steps of: 

3 providing a system comprising an implant and an envelope, said envelope comprising an 

4 inner surface and an outer surface, said envelope configured to enclose said implant and said 

5 envelope comprising a drug disposed on at least one of said inner surface or said outer surface of 

6 said envelope; and 

7 implanting said system at an anatomical site in the patient's body. 

1 31. A system for implanting an implant at an anatomical site in the body of a patient, 

2 comprising: 

3 an envelope means comprising an inner surface and an outer surface, said envelope 

4 means enclosing said implant shaped to substantially fit said anatomical site; and 

5 a drug disposed on at least one of said inner or outer surface of said envelope means. 

1 32. A system for implanting an implant at an anatomical site in the body of a patient, 

2 comprising: 

3 an envelope, said envelope comprising at least two sleeves, said sleeves configured to 

4 enclose said implant; and 

5 a clamp, said clamp coupling said sleeves together. 

6 33. The system of claim 32 wherein said system further comprises at least one tab. 

1 34. The system of claim 32 wherein said system further comprises at least one attachment 

2 piece. 



WO 02/071953 PCT/US02/07076 

-6/49 
-56- 

1 35. The system of claim 32 wherein at least one of said sleeves comprises a composite of two 

2 or more materials. 

l 36. The system of claim 32, wherein a portion of said sleeves overlap. 

1 37. The system of claim 32 wherein each sleeve is substantially the same length. 

1 38. The system of claim 32 wherein each sleeve further comprises at least one hinge section. 

1 39. The system of claim 38 wherein a hinge comprises a first hinge section of one sleeve 

2 coupled to a second hinge section of another sleeve. 

l 40. The system of claim 32 wherein said clamp releasably couples said sleeves. 

l 41. The system of claim 40 wherein said clamp further comprises a pressure sensor. 

l 42. The system of claim 40 wherein said clamp farther comprises a spacer. 

1 43. The system of claim 42 wherein said spacer comprises a bulk material. 

l 44. The system of claim 42 wherein said spacer comprises a balloon. 

1 45. The system of claim 32 wherein said envelope comprises at least one tab. 

l 46. The system of claim 32 wherein said envelope comprises at least one attachment piece. 

1 47. The method of implanting an implant at an anatomical site in the body of a patient, 

2 comprising the steps of: 

3 providing a system comprising an implant and an envelope, said envelope comprising at 

4 least two sleeves, said sleeves configured to enclose said implant, said system farther comprising 

5 a clamp; 

6 coupling said sleeves with said clamp; and 

7 implanting said implant at said anatomical site in the patient's body. 

1 48. The method of implanting an implant of claim 47 further comprising the steps of: 

2 unfastening said clamp and uncoupling said sleeves; and 

3 removing said clamp and said sleeves from the patient's body, said implant positioned at 

4 said anatomical site in the patient's body. 

1 49. A system for implanting an implant at an anatomical site in the body of a patient, 

2 comprising: 

3 an envelope means, said envelope comprising at least two sleeves, said sleeves 

4 configured to enclose said implant; and 

5 a clamp means, said clamp means coupling said sleeves together. 

1 50. A system for implanting an implant at an anatomical site in the body of a patient, 

2 comprising: 
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3 an envelope comprising an inner surface and an outer surface, said envelope configured 

4 to enclose said implant; and 

5 a spacer disposed on at least one of said inner surface or said outer surface of said 

6 envelope, said spacer for positioning said implant at said anatomical site. 

1 51. The system of claim 50 wherein said spacer comprises a bulk material. 

1 52. The system of claim 51 wherein said bulk material comprises polyethylene. 

1 53. The system of claim 5 1 wherein said bulk material comprises cellulose. 

1 54. The system of claim 5 1 wherein said bulk material comprises hydrogel. 

1 55. The system of claim 50 wherein said spacer comprises a balloon. 

1 56. The system of claim 55 wherein said balloon contains a gas. 

l 57. The system of claim 55 wherein said balloon contains a liquid. 

1 58. The system of claim 50 wherein said system further comprises a pressure sensor. 

2 59. The system of claim 58 wherein said pressure sensor indicates the tension applied to the 

3 envelope. 

1 60. The system of claim 50 wherein said spacer comprises a clamp. 

1 61 . The system of claim 60 wherein said clamp comprises: 

2 a first member comprising a proximal end and a distal end, at least a first exterior 

3 face extending therebetween, and a first thickness; and 

4 a second member comprising a proximal end and a distal end, at least a second 

5 exterior face extending therebetween, and a second thickness. 

1 62. The system of claim 61 wherein the first thickness comprises the spacer thickness. 

1 63. The system of claim 61 wherein said clamp further comprises a balloon disposed on said 

2 first exterior face of said clamp. 

1 64. The system of claim 61 wherein said clamp further comprises a bulk material disposed on 

2 said first exterior face of said clamp. 

1 65. A method for implanting an implant at an anatomical site in the body of a patient, 

2 comprising the steps of: 

3 providing a system comprising an envelope comprising an inner surface and an outer 

4 surface, said envelope configured to enclose said implant, and a spacer disposed on at least one 

5 of said inner or said outer surface of said envelope; 

6 implanting said implant at said anatomical site in the body of a patient; and 
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7 removing said envelope from said patient. 

1 66. A system for implanting an implant at an anatomical site in the body of a patient, 

2 comprising: 

3 an envelope means comprising an inner surface and an outer surface, said envelope 

4 means configured to enclose said implant; and 

5 a spacer means disposed on at least one of said inner surface or said outer surface of said 

6 envelope means, said spacer means for positioning said implant at said anatomical site. 

1 67. A system for implanting an implant at an anatomical site in the body of a patient, 

2 comprising: 

3 an envelope comprising a lumen sized to enclose said implant, and a first end and a 

4 second end, said first end and said second end disposed at opposite ends of the longitudinal axis 

5 of said envelope; and 

6 a tab, said tab being joined to one of said first end and said second end of said envelope, 

7 wherein said tab is grasped by said operator for positioning said implant in said body. 

68. The system of claim 67 wherein said tab comprises a positioning member for positioning 
said envelope inside the body of a patient. 

69. The system of claim 67 wherein said envelope comprises a visual indication mark 
disposed along a longitudinal axis of said envelope. 

70. The system of claim 67 wherein said envelope comprises at least two sleeves. 
The system of claim 70 wherein each sleeve has the same length. 
The system of claim 70 wherein said at least two sleeves overlap to enclose said implant. 
The system of claim 70 wherein said at least two sleeves comprise at least one tab. 
The system of claim 70 wherein each sleeve comprises at least one hinge section. 
The system of claim 74 wherein a first hinge section of one sleeve is coupled to a first 

hinge section of the other sleeve. 

76. The system of claim 70 further comprising a clamp. 

The system of claim 76 wherein said clamp comprises a balloon. 
The system of claim 76 wherein said clamp comprises a bulk material. 
The system of claim 76 wherein said clamp comprises a pressure sensor. 
The system of claim 67 wherein said envelope comprises a tearable region. 
The system of claim 80 wherein said tearable region comprises a tab. 
The system of claim 81 wherein at least one tab is positioned on an outer surface of said 
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1 83. The system of claim 82 wherein said envelope comprises a plurality of cuts. 

1 84. The system of claim 80 wherein said tearable region comprises a plurality of apertures. 

1 85. The system of claim 80 wherein said envelope is made from a tearable material. 

1 86. The system of claim 85 wherein said envelope is made from a material with a linear 

2 molecular orientation. 

1 87. A method for implanting an implant at an anatomical site in the body of a patient, 

2 comprising the steps of: 

3 providing a system comprising an envelope, said envelope comprising a lumen sized to 

4 enclose said implant, said envelope further comprising a first end and a second end, said first end 

5 and said second end disposed at opposite ends of said envelope, and a tab, said tab being joined 

6 to one of said first end and said second end of said envelope; and 

7 implanting said system at said anatomical site in the patient's body. 

1 88. A system for implanting an implant at an anatomical site in the body of patient, 

2 comprising: 

3 an envelope means comprising a lumen sized to enclose said implant, said envelope 

4 means further comprising a first end and a second end, said first end and said second end 

5 disposed at opposite ends of the longitudinal axis of said envelope means; and 

6 a tab means, said tab means joined to one of said first end and said second end of said 

7 envelope means, wherein said tab means is grasped by said operator for implanting said implant 

8 in said body. 

1 89. An attachment piece for joining an implant to a delivery assembly, comprising: 

2 a first member, said implant bonded to said first member, said first member engageable with a 

3 dilator tube, wherein said first member is seated within said dilator tube to join said implant to 

4 said delivery assembly. 

1 90. The attachment piece of claim 89 wherein said first member comprises an appendage, 

2 said implant being bonded to said appendage. 

1 91. The attachment piece of claim 90 wherein said appendage is positioned between a first 

2 portion and a second portion of said first member. 

1 92. The attachment piece of claim 91 wherein said second portion of said first member is 

2 sized and shaped to fit within a lumen of said dilator tube. 

1 93. The attachment piece of claim 89 wherein said first member comprises a first end, said 

2 first end comprising at least one slit. 
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1 94. The attachment piece of claim 89 wherein said first member comprises a cylinder. 

1 95. The attachment piece of claim 90 wherein said appendage comprises a free end, said free 

2 end of said appendage bonded to an implant. 

1 96. The attachment piece of claim 95 wherein said implant comprises a sling. 

1 97. The attachment piece of claim 96 wherein said sling is used for the treatment of female 

2 urinary incontinence. 

1 98. The attachment piece of claim 95 wherein said free end is heat bonded to said implant. 

1 99. The attachment piece of claim 95 wherein said free end is adhesive bonded to said 

2 implant. 

1 1 00. The attachment piece of claim 89 wherein materials used to manufacture said appendage 

2 and said first member comprise polyethylene or polyethylene copolymer. 

1 101 . A method for delivering an implant to an anatomical site in a patient, comprising the 

2 steps of: 

3 providing an attachment piece comprising: 

4 a first member, said implant bonded to said first member, said first member 

5 engageable with a dilator tube, wherein said first member is seated within said 

6 dilator tube to join said implant to a delivery assembly; and 

7 delivering said implant at said anatomical site in said patient. 

1 102. An attachment piece for joining an implant to a delivery assembly and delivering the 

2 implant to an anatomical site in a patient, the attachment piece comprising: 

3 a first member means, said implant bonded to said first member means, said first member 

4 means engageable with a dilator tube, wherein said first member means is seated within said 

5 dilator tube to join said implant to said delivery assembly. 

1 103. An attachment piece for joining an envelope for enclosing an implant to a delivery 

2 assembly, comprising: 

3 a first member, said first member bonded to said envelope, said first member engageable 

4 with a dilator tube, wherein said first member is seated within said dilator tube to join 

5 said envelope to said delivery assembly. 

1 104. A delivery assembly for delivering an implant to an anatomical site in the body of a 

2 patient, comprising: 
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3 a retractable point; 

4 a delivery handle comprising a proximal button and a distal button; 

5 said proximal button and said distal button operatively joined to the retractable point 

6 wherein each of the proximal button and the distal button move the retractable point in a 

7 plurality of positions. 

l 1 05. The delivery assembly of claim 104 further comprising a cannula and a cannula lumen. 

1 1 06. The delivery assembly of claim 1 05 wherein said cannula comprises an arc. 

1 1 07. The delivery assembly of claim 105 wherein in one of said plurality of positions, said 

2 retractable point is positioned in said cannula lumen. 

1 1 08. The delivery assembly of claim 1 04 further comprising a dilator tube. 

1 1 09. The delivery assembly of claim 108 further comprising an extender button. 

1 110. The delivery assembly of claim 109 wherein said extender button extends the dilator tube 

2 from the distal end of the handle and retracts the dilator tube into the handle. 

1 111. The delivery assembly according to claim 1 08 wherein said dilator tube comprises a 

2 hollow member and a conical tip. 

1 112. The delivery assembly according to claim 111 wherein said hollow member is configured 

2 whereby an attachment piece for joining said implant to said delivery assembly is seated in said 

3 hollow member. 

1 113. The delivery assembly according to claim 1 1 1 further comprising a hinge for attaching 

2 said conical tip to said hollow member. 

1 114. The delivery assembly according to claim 111 wherein said conical tip is positioned at a 

2 tissue piercing end of said delivery assembly. 

1 115. The delivery assembly according to claim 1 1 1 wherein said conical tip further comprises 

2 an aperture. 

1 116. The delivery assembly according to claim 108 wherein said dilator tube is actuateable by 

2 said delivery handle. 

1 117. The delivery assembly according to claim 111 wherein said hollow member further 

2 comprises a rigid ring attached to the wall of the hollow member. 
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1 118. A method for delivering an implant to an anatomical site in the body of a patient, 

2 comprising: 

3 providing a delivery assembly comprising a retractable point and a delivery handle 

4 comprising a proximal button and a distal button, said proximal button and said distal button 

5 operatively joined to the retractable point wherein each of the proximal button and the distal 

6 button move the retractable point in a plurality of positions; 

7 moving the retractable point to an extended position; and 

8 delivering said implant to said anatomical site in the body of the patient. 

1 119. A delivery assembly for delivering an implant to an anatomical site in the body of a 

2 patient, comprising: 

3 a handle means; 

4 a retractable point; 

5 a distal button means; and 

6 a proximal button means; 

7 said proximal button means and said distal button means operatively joined to the 

8 retractable point wherein each of the proximal button means and the distal button means move 

9 the retractable point from a first position to a second position. 
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